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Foreword 



This competency-based curriculum is designed to be a handbool( for non-renewable natural resources in 
Alasl<a. It includes competencies a studem will acquire in non-renewable natural resources . 
courses cover the following areas: Gas and Petroleum. Coal, Placer, and Underground Mining. 

Development of tNs handbook began wKh a survey of Alaskan non-renewable natural resources emptoyers. 
Their priorities regarding the skills and knowledge students need to acquire to sun/ive and thrive in the 
industry fonn the basts of this handbook. For exanr^e. industry's emphasis on the importance of 
communicatton and personal skills is reflected in the Enptoyability Skills area of the Leadership^Citizenship 
unit. 

This hancftx)ok stresses the importance of understanding the forces affecting Alaska's non-renewable 
natural resources. Most units begin with definitton of terms and princess so that students will have 
conceptual framewori^s for adding the details of various technk^ues. 

The two areas of concentratk>n, wMIe not intending to be comprehensive and inclusive of all emptoyment in 
non*renewable natural resources in Alaska, concentrates on major emptoyment ai^as. The competencies 
and tasks are presented so that instmctors have the prerogative to detennine whteh aspects they want to 
teach in either oven^ew course(s) or In specialty courses. hk)n-Renewable Natural Resources areas were 
organized alongthefottowing lines: I. WortcWiththe Resource; II. Uselhe Resource: III. Manage and Protect 
the Resource: IV. Define the Resource: V.UnderBtandthe Importance of the Resource: and VI. Understand 
Competing Uses. This oiganization enables students to obtain hands-on experience and theorettoal 
knowledge. 

The handbook is organized into seven secttons: 

Section I introduces the concept or competency-based curriculum. The role ^ vocattonal educators in 
cunlculum planning, implementation, and evaluation is also included. 

Section II provides the scope and sequence of non-renewable natural resource competencies. 

Sectton III presentsthe Cunlculum including the competencies andtasksfor non*renewable natural resources 
instmctlon. 

Section IV contains course descriptions to assist school districts in developing their vocattonal programs. 

Section V provides curriculum analysis matrices to be used to detennine competencies to be included in 
specific non-renewable natural resources courses. 

Section VI contains a sample skills card for evaluating and recording student progress. 

Section VII lists infonnatton on resources and specific materials available in Alaska and the rest of the nation. 

It is recommended that all students participate in career awareness and exptoration experiences to help them 
understand the connection between school, wori( and career plans. 
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Corripetency-Based Curriculum 



Vocational education should i>e directed tovi;ard the skills, knowledge, and attitudes needed for successful em- 
ployment. Changes in technology are affecting the job requirements in rK>n-renewal)le natural resources. 
Such changes require educators to update their curriculum in order to prepare students for competitton in the 
Job market. 

An effective method for delivering vocattonal educalton is through a competency-based curriculum. This 
curriculum is based on a task analysis of the key occupattons in non-renewable natural resources. Once a 
competency-b!)sed cunlculum is set in place, student perfomnance must be measured on levels of proficrency 
in those competencies. Thus, the critical feati'^es of coirpetency-based education are: 

1 . valMating competencies to be included in the cunlculum; and 

2. evakjatton of student competency levels. 

This cunlculum handbook sets directton for k>cal curricubm devek)pers. It provkies a framewortc for 
developing courses of study and lesson plans in k>cal high schools and vocattonal institutes. 

Curriculum Based On Competencies 

Conripetence refers to the adequate performance of a task. The task may be evaluated according to the 
performance or process, the product, or both. 

Competency-Based Vocational Educatton consists of programs that derive their content from the task^ 
performed in each occupation/job and assess student performance on the basis of preset perfomiance 
starKlards. 

Learning materials define the competencies the student is to master, the criteria tiy which the student will be 
evaluated, and the conditions under which the evaluatton will ooar. 

Competency-based instmction places emphasis on the ability to do, as well as on learning how and why. 
Student perfomnance and knowledge are indivkJually evaluated against the stated criteria, rathert han against 
group norms. 

The competency process utilizes a checklist of attitudes, knowledge, and skills that are commonly needed by 
entry-level emptoyees in non-renewable natural resource occupations. In devetoping this curriculum 
handbook, a cross-sectton of natuial resource professionals were asked to respond to the checklist on the 
basis of needs within their own establishments. The d^ecklists were tallied and summarized to determine 
which attitudes, knowledge, and skills were common to ilrms in Alaska. 

Student Performance Assessment 

A cunlculum becomes competency-based when students are assessed on the basis of their competence. 
Sample skill cards are provided in this guide for teachers who wish to use them in assessing the competency 
levels of their students. The card has four levels of prof toiency whtoh alk)w continued devetopment of skills. 
The card can be used to monitor students' progress as they move between non-renewable natural resource 
classes, between teachers and grade levels and between school and wortc. The completed skills card is an 
important part of a placement portfolio when students begin their job searches. 
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Curriculum Delivery Systems 



Vocational Student Leadership Organizations 

Some of the competencies in this curriculumguide cannot be fully met in traditional classroom and lab settings. 
The Vocational Industrial Clubs of America (VICA) Is a delivery system which can be integrated into the regular 
school program. Human relations skBIs as well as Job skills will be enhanced by stuc'ent participation in VICA. 
VICA activities should complement Instruction in the non-renewable natural resource classroom and lab. 
They should be integrated as a curriculum delivery system and not allowed to become an extracurricular 
activity. VICA is the organization for all non-renewable natural resources students. VICA Is for students 
interested In gas and petroleum and^r mining. 

Cooperative Woric Experience 

Some of the competencies identified m this guide cannot be fully developed at a school site. * vork station 
in the community offers realistic experiences In fulfiUing the program goals In careerdevelopmei .( and human 
relattons. Cooperative Work Experience offers an exceiient vehicle for the delivery of instmctton. With well 
devetoped training plans, teachers and emptoyers can cooperate to prepare students for emptoyment. 
Cooperative Wori< Experience extends the Instmcttonal program beyond the availability of equipment and 
instnjctor time at the tocal school. Teachers and emptoyers must maintain regular comnwnicattons to assure 
that students are receiving a high quality experience. 

The Rural Student Vocattonal Program (RSVP) provkles a two week fuNime wort( experience for students 
from mral areas where job stattons are limited or non-existent. 

The Job Training Partnership Ad (JTPA) provktos on-the-job experience todlsadvantagedyc jth in both urban 
and mral areas. 

Role of Instructor in Curriculum Planning, 
Implementation, and Evaluation 

The vocational instructor fulfills many roles which include the following responsibMities: 

• Prepares a written vocational program plan. 

• Develops and maintains a written program philosophy with otijectives that support the philosophy. 

• Maintains a written list of competencies identified as needed for the program area. 

• Devises and maintains a classroom management system for implementing the curriculum materials 
provided for the program area. 

• Evaluates ' «d curriculum content periodically to detennine curriculum changes and updates. This 
includes the involvement of the students (present and iormer), advisory committee meml>ers, and 
other personnel. 

• Selects units of instruction and plans lesson plans based on the competencies of the occupation. 

• Provides appropriate instmctiona! materials, supplies, and equipment for the students to use. 

• Provides school guidance counselor with information and updates regarding implementation of the 
specific curriculum. 



• Works to actively recruit, retain and maximize success of r)on-traditional students (those students 
who; by virtue of their gi^es or gender, have traditionally been excluded from this content area). 

• Reviews the instructional materials to assure that they are free from se> bias and sex role 
stereotyping. 

• Works with an advisory committee. 

• Assists and/or serves as an advisor to the appropriate student organizatton (VICA) related to the 
vocational program area. 

• Plans and arranges an appropriate classroom learning environment. This involves assisting students 
of different abilities to work at their own pace and in cases where remedial instmction is needed, 
securing addittonal help for those students. 

• Reinforces basic skills of reading, communication (written & oral), and computation through 
vocational educatton experiences. 

• Helps detennine what objective{s) should be establisr^ed for students with special needs as a part of 
the Individual Educational Plan (lEP) development. 

• Uses a grading procedure that is made available and appropriate to all students at the beginning of 
their program. 

• Sets an example for grooming and dress that is generally found in the occupational area in business 
or inoustry to enable students to establish appropriate standards. 

Benefits of Competency-Based Curriculum 

Competency-based vocational education offers sevemi benefits to students: 

1 . The competenciesAasks are directed to the student and provide measurable criteria for determining 
when the student has acquired the necessary knowledge and skills. 

2. Students receive realistic training for the job. They become compelent in tasks that are relevant to 
the occupatton. 

3. Students know what is expected of them throughout the course. The conrpetencies are made 
available to them at the onset. They know what they will be doing and how well it must be done. 

4. Each student Is individually responsible for compietiiig each competency attempted in the cunlculum. 

5. The basic thmst of the competency-based program is to evaluate students according to their 
accomplishment of tasks as they work up to indivkiual capability.Students are not compared with 
other students in their accomplishments because each is expected to work according to employment 
standards. Because of the various evaluatton poteies of different school systems, the Meal of not 
comparing students in detennining grades is not always possible. 



12 



II 

Prograni 
Development 



13 



ERIC 



Program Development 



The format of this handt)ook was selected to aid administrators ^^xl teachers in concentrating on the skills 
neededfor vocational training, it will assist in selecting the array of units and the delivery system which fit the 
school. This provides the flexibility of varying the course content to include the most valuable skills as 
appropriate for the scope and sequence. The primary importance is that students are able to secure 
foundatk)n skills. Schools can vary their delivery systems to maximize student opportunities by: 

1 . Offering courses on alternate years or other planned sequences 

2. Offering two or more courses in the same dass 

3. Provkllng indivkluailzed materials and instruction 

Matrices are included In this guMe for use in planning the courses to be offered and the content of each course. 

The fdlkywing chart shows a hierarchy of the non-renewable natural resources competencies that are 
emphasized for this curriculum. 



u 



Hierarchy of Competencies for 
Non-Renewable Natural Resources 



Leadership 


y 


Introduction to 
Non-Renewable 
Natural Resources/ 
Mining 




Introduction to 
Non-Renewable 
Natural Resources/ 
Gas and Petroleum 












Leadership, 
Coop or OJT 


y 


Mining/ 
Placer, 
Hard-Rocl( 




Gas and Petroleum 



^• Leadershlp/CHbnnship belong in both levels. Cooperative Vocational Education (Coop) and On-the-Jtib-Tralning (OJT) 

belong in the second level. 
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Competencle 
and Task 




Leadership/Citizenship 



Compttency: 
Tasks: 



Compstency; 
Tasks: 

Competency: 
Tatks: 



Competency: 
Tasks: 



Use leadership skills 

Descrit>e the Vocational Industrial Clut>s of America 
(VICA) and hovv it promotes leadership skills: 

a. Participate in meetings according to rules of parfiamentary procedure 

b. Function effectively on committees try accepting assigned 

responsibilities 

c. Plan and conduct effective group leadership activities 

d. Partidpate in society in a democratic way 

e. Be punctual and dependable 

f. FoHow rules, standards and policies 

g. Work cooperatively with others 
Wortc in committees 

Define self-esteem and explain Its importance 

Practice eye contact 

Us;) a firm handshake 

Use presentation skills 

Use social skills 

Use communications skills 

Participate in leadership activities 

Demonstrate initiative and productivity 

Organize time effectively 
Be responsible 

Care about the quality of wortc 
Attain work maturity 

Describe the importance of openness to new situations 
Demonstrate characteristics of the mature person: 

a. self-acceptance 

b. consideration and respect tor others 

c. self-control 

d. positive thinking and attitudes 

e. flexibility 

f. initiative 

Maintain good work reiattonships 

Differentiate between personal and job-related problems 

Follow orderiy and systeniatic work behavior 

Be honest 

Define honesty and integrity 

Explain how to deal with theft and dshonesty 

Relate employee integrity to overaD company periomnance 



Cumpetency: 
Tasks: 



Compstsncy: 
Tasks: 



Compstsncy: 
Tasks: 

Compstsncy: 
Tasks: 



Compstsncy: 
Tasks: 



Compstsncy: 
Tasks: 



Compstsncy: 
Tasks: 



Bs rstlabis snd dspsndabls 

Maintain acosptabia attsndance rscords 
Be on time 

Give timely notice of Intenruptlons to work schedule 
Follow mies of work site or training site 
Fbtk>w directtons 

Solve problsms 

Explain the importance of having a method for analyzing and solving 

value problems 
Use the problem-solving process: 

a. kientify problems 

b. otMain informatton 

c. analyze problems 

d. develop and analyze alternative solutions 

e. choose a course of actton 

f. persevere through hardships 

g. recognizs and ciiange othenvise unworkable solutions 

h. repeat process as necessary to refine solutions 

Bsssssrthrs 

Oifferentiats between assertive, aggressive, and passive behavior 
Discuss whom to go to tor fmptoyee problems 

Maintain good psrsoiuil islatlons 

Use positive attitudes with others 
Accept supen/iston and critteism 
Cooperate with others 
Accept the chain of command 

Follow oral and wrtttsn dirsctbns 

Ask forclarificatton 
Use Istening skills 

Review situations of poor communications 

Read direclions when assembling and repairing equipment 

DssI sffscthfsly with cllsnts 

Greet the client 
Talk politely to cfient 

Obtain all necessary infonnatton from client in writing 
Identify the business on the telephone 
Relay dent complaints to emptoyer 

Evaluate psrsonsi traits In ralstlonship to sslf-smploymsnt 

Explain tenns and principles associated with sntrepreneurship 
Describe the role of 8elf-empk>ynf)ent in the free enterprise system 
Identify types of business organizations including: 

a. sole proprietorship 

b. fimited partnership 

c. partnership 

19 

14 



Identify personal traits necessary for self-employment 

Identify risks and rewards of starting a new business 

Identify the role snMl businesses have played in Job creation and 

new products and sen^lces 
Identify the steps for establishing a business 
Explain the innportance of developing a business plan 
Locate infomnation and assistance on starting a small business 



Employability Skills 

Competency: Workaafely 



Tasks: 



Competency: 
Tasks: 



Competency: 
TCiSks: 

Competency: 
Tasks: 



Inspect equipment and facilities fbr safety and health hazards 

Follow safe work habits 

Wear appropriate protective dothing 

Use proper lifting and carrying methods 

Identify personal hygiene and sanitation practices 

Interpret irtfonnation on labels and signs 

Maintain and ac^ust safety shields and devices 

Identify consequences of not following safety precautions 

Follow safety precautions when using equipment 

Prevent work-rslatsd Injuries 

Describe the iirportance of safe working attitudes 
Apply first-aid and CPR 
Wear protective gear including: 



a. 


hardhats 






b. 


eye and ear protection 






c. 


respirators 






d. 


gloves 






e. 


chaps 






f. 


safety Bnes 






g. 


boots and steel-toed boots 






Foltow 


safety procedures for: 






a. 


boats and aircraft 


j. 


heavy equipment 


b. 


chemicals and explosives 


k. 


ladders and scaffolds 


c. 


construction materials 


1 


lifting 


d. 


driving 


m. 


noise 


e. 


hand and power tools 


n. 


electricity 


f. 


hazardous wastes and carcinogens 


0. 


extreme weather 


9- 


soldering 




conditions 


h. 


wildlife and donr^estic animals 


p. 


flammables 


i. 


working in enclosed areas 





Discuss special safety considerations relevant to each non-renewable 
natural resources area 

Follow OSHA guidelines 

Explain the purpose of the Occupational Safety and Health Act 

Describe your rights under wortcers-right-to-lcnow and other portions of the act 

Explain how to resolve hazardous and OSHA violations situations 

Maintain good health for sffecthre Job performance 



Exercise regularty 
Eat propafly 
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Get adequate rest 

Explain the issue of smoking on the job 
Refrain from drug abuse 

IdentHy the hazards of job*related infectious diseases 



andhOMfto avokjthem 




Competency: 
Tasks: 

Competency: 
Tasks: 



Competency: 
Tasks: 



Manage personal leaponslbllKiet related to employment 

Secure adequate transportation 
Identify adequate chiki care alternatives 
Secure appropriate chikJ care 
Use independent living skills 

Develop a personal finance plan to manage personal finances 

Use personal management skills 

Demonstrate personal money ntanagement 
Identify personal financial needs 
Prepare a monthly bucket 
Balance a checkbook 
List types of savings plans 
Identify different credit plans 
Prepare income tax fonns 
Identify payroO deducttons 

Make career chotees 

Conduct a self-assessment: 

a. assess values in relation to work 

b. recognize skills and aptitudes 

c. assess emptoyment history and experience 

d. descfbe obstacles to ernpioyment 
Identify career clusters: 

a. nst specific jobs and duties within clusters 

b. describe apprenticeship/training programs 

c. describe advanced training opportunities 
Use labor martlet inldrmatton: 

a. MenUfyhowtofindjoblnformatkm 

b. describe the current tocal state, nattonal and intemattonal labor market 

c. Mentify growth/demand occupations 

d. relate career choices to local labor mart(et 
Select a career goal: 

a. list how skills could be used in other jobs 

b. develop specific steps to reach goal 

Evaluate Jobs In non^rentwable natural resources 

Identify eckjcational and occupational opportunities such as: 

a. adult, postsecondary vocational training 

b. special grants from industry 

c. federal, state, and tocal funding 
Identify federally-mandated saf efy training 
Locate resources for finding employment 

Confer with prospective emptoyers in the area of interest 
Explain emptoyment opportunities and requirements for jobs in: 

a. surface mining 

b. underground mining 



21 



c. coal mining 

d. placer mining 

0. sand and gravel operations 

f . marine mining 

g. government regulator 

h. environmental consultant 

1. transportation system 

j. exploration and development 
Explain the work of gas and petroleum workers such as: 



archaeotogical technician 
denick worker 
draftsperson 
driller 

fkx)r worker 
geologicai assistant 
hazardous wastes technician 
heavy equipment operator 
instnjment technician 
laboratory technician 
maintenance personnel 
mud engineer 
Explain the work of mining workers such as: 
a. assayer 
caretaker 
chain worker 
customs techntoian 
driller 

driller's helper 
draftsperson 
environmental techntoian 
explosives technician 
geok>gtoal assistant 
hard rock miner 
heavy equipment operator 
instnjment technician 
laboratory technician 
tongshore worker 
machinist 



a. 
b. 
c. 
d. 
e. 
f. 

g- 

h. 
I. 

j- 
k. 
I. 



b. 
c. 
d. 
e. 
f. 

g- 

h. 
i. 



j. 



k. 
I. 

m. 
n. 

0. 

P- 
q- 



m. petroleum engineer 
n. petroleum engineer/ 

engineer's aide 
0. production operator 
p. pump statton technician 
q. roustabout 

r. security and safety otfk:er 
s. state and federal gas and 

petroleum regulator 
t. sun^eying technician 
u. tnjck driver 



r. mill worker 

s. millwrighl 

t. mine electrician 

u. mine safety offtoer 

V. mining engineer's akie 

w. p^ worker 

X. powder worker 

y. reclamathn techntoian 

z. security officer 

aa. state and federal mining 

regulator 
bb. sun^eyor's helper 
cc. timber worker 
dd. tire worker 
ee. track person 
ff. tnjck driver 
gg. weMer 



maintenance personnel 
Explain the importance of non*renewable natural resource 
jobs to mral Alaska, especially in: 

a. Circle City/Circle Hot Springs 

b. Dutch Harbor 

c. Healy 

d. Kotzebue 

e. Manley 

f. McGrath 

g. Nome 

h. Southeast Alaska 

i. Tok 

j. Wiseman 

Describe how work in non-renewable natural resources often keeps the 

emptoyee away from home, often in rural sunoundings, for extended periods 
of time 



Compttency: 
Tasks: 



Prspars a rssume and Job application 



Competency: 
Tasks: 

Competency: 
Tasks: 



Competency: 
Tasks: 

Competency: 
Tasks: 



Competency: 
Tasks: 



a. 
b. 
c. 
d. 

6. 

f. 



Obtain a social security number 
List: 

past and present work experience 
hobbies and interests 
community activities or menfiberships 
In-school activities or memberships 
awards, posittons, or ckib offices 
adult references, including addresses and phone numbers 
Obtain extra copies of applicattons 
Read job applicattons careful^ 
Fblkyw instructions 
Complete all Items accurately 
Write legibly 

Use a word processor/typev^er 
Verify references before listing them 
Use D/a for items which do not appiy 

Write a cover letter 

Explain when and how to write a cover letter 

Ust the things the cover letter must include 

Explain what a writing sample tells a potential empk)yer 

Prepare tor an Intent lew 

Contact an employer to schedule an interview 
Explain how to respond K asked to come for an interview 
Describe questions and responses asked in an interview 
Explain proper etiquette for an interview 
Dress appropriate^ fbr an interview 

Follow up the Interview 

Analyze the inten^w 

Write a follow-up letter or call 

Write a thank-you note or make a folfow-up call 

understand employee rights and responslblinies 

Explain state labor laws relating to compensatton 

Complete tax fonns 

Descrft)e: 

a. minimum wage and types of exempt businesses 

b. employee benefits, rights and responsbilities 

c. labor contracts, grievance procedures and the role of untons 
Describe a sample personnel policy 

Use proper Job reslgnatton procedures 

Write a letter of resignation 

Make final settlements (e.g. retirement, physical injury, social security, severance 
pay, etc.) 




Introduction to Non-Renewable 
Natural Resources 



(A) indlcatM advanced competency or task 



I. An overview of non-renewable natural resources 

Competency: Understand non-renewable natural resources 

Tasks: Define terms associi ed with non-renewable natural resources irichjding: 



a. 


capRal resources 


j. 


non-renewable 


b. 


carrying capacity 


k. 


preservation 


c. 


conservation 


i. 


production 


d. 


d6pl9table 


m. 


proven reserves 


e. 


developnient 


n. 


redamation 


f. 


estimated reserves 


0. 


renewable 


g- 


human resources 


P- 


strategic minerais 


h. 


multipie use pianning 


q- 


sustained yield 


i. 


natural resource 







Identify the difference between fuel and non-fuel natural resources such as: 

a. minerals 

b. petroleum 

c. soil 



Recognize scarcty and immobility of mineral resources including: 
e. area !mpsu:ted 

b. dHficulties of exploration and doveioDment 

c. access routing 

d. infrastructure requirements 

e. availabiBty of land 

Explain importance of minerals to human use including: 

a. modem technology 

b. contrast metal use: first and third worlds 

c. strategic minerals: Alaska's abundance 

d. economic security 

e. fuel resources 

Competency: Understand basic geologic processes 

Tasks: Explain geotogic processes inckjding: 

a. concept of geologic time 

b. rock and mineral fomtation 

c. stnictural geology 

d. geomorphok>gy 

Explain formation of mineral resources including: 

a. placer deposits 

b. marine deposits 

c. generation of hot fluids 

d. magmatic deposits 

e. metamorphic deposits 

Explain important elements of Alaska geography and geotogy including the: 

a. North Stope c. South Central 

b. Brooks Range f . Alaska Range 

c. Seward Peninsula g. Aleutton Chain 

d. interior h. Southeast 



II. History 

Competency: 



Tasks: 



Competency: 



Tasks: 











* 















Understand ttw history of mln^g in Alaska 

Identify logistics of exploration in I9th -century Alaska 
Trace Alaskan mining history including: 

a. Native Alaskan use of fuels, minerais, rocks and metals 

b. Russian settleiB 

c. 1867 -Alaska transfer 

d. early minerat exptoratton 

e. 1897-98 Wondike njsh 

f. Nome 

g. boom and bust 

h. Fairbanks 

i. Kennecott 

j. Work! War I: Alaska is strategic mineral producer 
k. Work! War II: goM mines shut down 
I. post-war exptoratton and discovery 
m. 1970s -exploratton boom 
0. 1980s -development of mines 
p. role of new technotogy 
Identify problems of mineral devetopment in Alaska today including: 

a. iackof infrastnjcture 

b. transportatton and access problems and costs 

c. defteiency of vocattonally-trained workers to be infomied of job 

opportunities (where the Jobs are, when to sppiy, interviews etc ) 

d. scarcity of land available 

e. environmental concerns and pressures 

f. regulations 

Explain the boom and bust cyde in tenns of exptoiting any depletable natural 
resource 

Identify important Alaskan mining towns still surviving, such as Wiseman, 

Juneau, Douglas, Central, Fairbanks, Nome, etc. 
Explain the reasons for builcBng the Alaska railroad 
Explain the relattonship between mining and the growth of aviatton and highways 



Understand social change related to non-renewable natural resource 
development In Alaska from statehood to present 

Describe how regulations are made 
Identify goals of pubic land poltoy 
Explain how the ne ^ for emptoyment interacts with devek>pment of 

non-renewable natural resources in communities 
Describe the social changes in Alaska which are Rkely to result from further 

devetopment in Alaska (economic, political, and cultural) 
Describe the natural resource impacts of highways, pipeUnes, and seaports 

on non-renewable natural resources in Alaska 
Describe the issues of devetopment versus conservation in Alaska 

III. Laws, economics, and land ownership 

Competency: Understand laws related to Alaska's non-ienewable natural resources 



Tasks: 



Explain the purpose of pubRc law in natural resource management 
Distinguish between statutes, regulations, and guidelines 
Trace development of a law from concept to acceptance 
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Competftncy: 
Tasks: 



(A) Competency: 
Tasks: 



ERIC 



Identify laws related to placer mining runoff water quaBty 
Identify laws related to togging in the national forests 
Identify laws related to resource devetopment in nattonal 
parks, national monuments, and national wildBfe refuges 

Understand Issues reMsd to land ownerslilp and 
manaosment 



Identify ttie land ownership role of the Alaska Statehood Act 
Identify the importance of ANCSA/1991 to Native land ownership in Alaska 
Identify the importance of ANILCA to land ownership in Alaska 
Examine the role of the follo^ng agencies in land management in Alaska: 

a. Bureau of Land Management (BLM) 

b. City and Borough 

c. Coastal Zoning Management 

d. Corps of Engineer 

e. IDepartment of Environmental Consen^ation 

f . Department of Nat. Resources. State of Alaska 

g. Environnmital Protectkm Agency 

h. Mine Safety Health Administration 

i. National Park Service 

J. regtonai Native corporations 
k. U.S.RshandWikilfeSen/ice 
I. U.S. Forest Sen^ 
J. Village corporattons 

Understand economics related to non«rsnewable natural rtsouices 

Identify annual gross receipts of Alaskan non-renewable natural resource 
industries 

Contrast renewable with non^newable natural resource industries 
Identify yearly productton and value trends of Alaskan fuel and non-fuel 

resources inciucfing (ie.. production from Red Dog and Green's Creek Mines): 



a. 

b. 



petroleum 
natural gas 

1. Bquified natural gas (LNG) 

2. urea 

petroleum by-products 



d. 



1. 


kerosene 


2. 


gasoline 


3. 


asphalt 


metalfic minerals 


1. 


gold 


2. 


silver 


3. 


platinum group metals 


4. 


zinc 


5. 


lead 


6. 


arsinic 


7. 


nrK)lybdenum 


8. 


copper 



non-mdtalDc minerals 

1. bartte 

2. asbestos 

art and decorative stone 

1. granite 

2. marble 

3. soapstone 

4. Jade 
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5. gems 
6. coal 

1. power generation 

2. domestic heating 

3. export 
f. sand and gravei 

1. road t)ed construction 

2. airport construction 

3. land flBs and general construction (foundations, etc.) 

4. wator management construction (dams, etc.) 
identify the costs of mining resources including: 

a. exploration 

b. evaluation 

c. financing capital costs (mining and mill equipment) 

d. ore production 

e. processing 

f. refining 

g. transportation 

h. redrmation 
g. marketing 

Evaluate resources estimating total value of content l>y: 

a. grade (mineral content per unit weigh:) 

b. size (length, width, depth, total tonnage) 

c. 'real value* (recovered minerailess capital and operating cost) 

to account for time value of money, calculate not present value 
Detennine profit and production Me of fuel and non-fuel natural resources: 

a. profit -total value of re8ouroe4otal costs of extraction 

b. ife of the venturoi^otal size of the resource/rate of extraction 

c. ana*:^ market dernands and fluctuations 

d. estiinate total return and role of return on total investment over a given 

productkm Ife 



IV. Other duties and Skills 



(A) Competency: Maintain recoitla related to fuel and non-fuel non-renewable natural 

resource extraction 

Tasks: Plan daily tasks Including: 

a. equipment needs 

b. personnel needs 

c. supplies and/or power needs 

d. transportatton needs 

e. time required to complete 

f. costs 

g. inventory supplies on hand 

h. initiate purchase orders for suppGes needed 
Ml ^caindailytogbookinclL/J;.^: 

a. tasks completed 

b. people and/or equipment used 

c. man-hours for each task 

d. expendable items and/br suppfies used 

e. expense records 

f . recommendations for continuance or discontinuence 
Analyze profit or k)ss of venture by: 

a. recording capital investment costs 

b. recordng equipment and labor costs 

c. recording income . 

d. detemnlning net worth 

2 



Gas and Petroleum 



(A) IndicatMadvanctcicomptUincyortask 



I. Work with the Rest Tce 



Compttency: 
Tasks: 



Compsttncy: 
Tasks: 



Obtain basic first aid csrtiflcatlon 

Explain the Importance of having first aid certificatton 
Complete a first aki program such as: 

a. MSHA first akl certification 

b. OSHA first aki oertiflcatton 

c. Red Cross Basic first akl certifk:ation 

FolKm safety rsgulattons 

Wear ctothes and equiprront suitable for site Inchiding: 



Self-Contained Breathing 
Apparatus (S.C.B.A.) 
respirator, Including half 
and/or fuDfacenruisk 



a. hiirdhat f. 

b. steel-toed shoes 

c. gtoves g. 

d. eye protedton 

e. earprotecikm 

Identify state OSHA petroleum code, especially the flesh to mask seal of 

respirator (no beards or skiebums; no contact lenses) 
Safely maneuver vehicles on ice 
Obsen/e company safety procedures 
Utilize proper Ifting techniques 
Usu standard hoisting techniques 



11. Use the Resource 
A. Retrieving the Resource 



Competency: 
Tasks: 



Understand petroleum drilling technk|ues 

Define terms related to petroleum drilling including: 



a. drilling 

b. foM 

c. geochemical 

d. geophysical 

e. nozzle 

f . offshore platfonn 

g. ooze 

h. petroleum— oil, gas. water 
Identify components of a drilBng rig 
Explain oil and gas drilGng technkjues 
Explain methods of biowout prevention 
Name drilling innovations 



I. 

j. 
k. 
I. 

m. 
n. 

0. 



pemrreabiiity 

porosity 

resen^r 

seismograph 

source well 

well 

wildcat well 
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Competency: 
Tatkt: 



Competency: 
Taeke:' 



(A) Competency: 
Tasks: 




Understand petroleum production techniques 

Define tenns related to petroleum proc^ion Including: 

a. automated controls 

b. antMoaming 

c. t>a8ic, sediment and water (B.S.&W.) 

d. emulsions 

e. dehycfration 

f . gas compression 

g. 0^ treatment 

h. in situ combustion 

1. Leased Automatic Custody Transfer (L.A.C.T.) 

j. nrieteiing 

k. offshore platform 

I. steam flooding 

m. water inlectton 

Differentiaie between primary, secondary, and tertiary recovery of hydrocarbons 

Differenfiale between naturally flowing wells and methods of artifteial lift 

klentify dMferent typee of weBs 

kJentify reasons for mi methods used in weH testing 

Descrbe how to phjg a wel 

Explain how a wel is corrpleted 

Explain the factors detennining the Me of nil weRs 

Name ways to oontrol productton 

klentify ways to stimulate production and enhance oil recovery 

Perform roustabout work 

Obtain CPRcertiftoatton 

Explain safety related to wortc on an oil rig 

Drive a igim truck including: 

a. obtaining or possessing a state driver's Bcense 
driving safely in varying weather oondittons 
driving safely in varying road condHtons 
changing tnicktire(s) 
checking engine flukls 
engaging four-wheel drive 
using a power winch 
Use hand and power tools 
UtiHze principles of rigging, includng: 

a. wortdng with slings 

b. wortdng with cable 

c. wortdng with scaffoklng 
Chip and paint 

Operate a forkflft 

(A) Complete oil spill response tasks 

(A) Complete hydrogen sutfkle (H2S) safety and response tasks 

(A) Complete Hazardous Waste Site Operator tasks 

Perform work as a roughneck 

Identify uses of drilling mud 
Clean mud pump suction if necessary 
Mix drilling mud 
Attach pipe sHngs 
Make up and break out tool joints 



b. 
c. 
d. 
e. 
f. 

g- 
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(A) Composency: 
Tasks: 



(A) Competency: 
Tasks: 

(A) Competency: 
Tasks: 



(A) Competency: 
Tasks: 



Guard against bk>wout 
Guard againfrt oil spills 
Report all spills to supen/isor 
Clean up oil spills 
Repair pipelne 

Perform work as a derrick worker 

Conduct aN of the duties of a roughneck 
Work with drtnng fluids including: 

a. directing the preparatton of drllfing mud 

b. analyzing composition of drilling mud 

c. directing drculatton of driling mud 
Supervise fk)ormen and roughnecks 
Guard against btowout 

Guard against oil spills 
Report an spits to supen^sor 
Clean up oil spWs 
Repair pipelne 

Work as a driller 

Conduct an of the duties of a derrick worker 
Operate drilKvorks and associated systems 
Supen/ise entire driMng group 

Perform productkm operator work 

Follow an safety rules and regulattons 
Test weHtodetenfrtne: 

a. productkm rate 

b. gas/oil ratio 

c. basic, sediment & water (B.S. & W.) 
Check trends of oil tests 

Monitor and compute chemical injection rates 
Monitor and control water Injection 
Monitor and control gas Irijectton 
Monitor and control Ift system 
Operate: 

a. turt)ines 

b. compressors, including centrifugal and reciprocating 

c. pumps 

d. dehydration equipment 

e. reboiler equipment 

Identify use of Tri--Ethylene Glycol System (T.E.G.) 

Perform Instrument technician work 

Identify pneumatic and electronic control instruments, including level pressure 

and fk>w controls 
Troubleshoot and repair Instmments 
Report faulty instruments to supervisor 
Troubleshoot and repair gas detectors and fire prevention devices 
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(A) Compttoncy: 
Tasks: 



Psrform hsavy equipment operator work 

FoHow eafety procedures tor working with lieavy equipment 
Operate a rock truck or water truck 
Operate a i)ackhoe, both rubber^ired and steel track 
Operate a bulktozen both rubber and steel track 
Operate a front-end ader, both track and lubber tire 
Drive a dump tnick 
Operate a power sho/el 
Operate a D mag 



B. Transporting the Resource 



Competency: 
Tasks: 



Analyze petrDleum transportation methods 

Describe marine, road, and rail transportation methods 
Describe pipelne systems and their operation 
Contrast types of p^Knes including: 

a. gathering Ines 

b. cnjde oil trunk Ines 

c. product trunk Ines 



C. Processing tfie Resource 



Competency: 
Tasks: 



Understand petrochsmlcal rsflning and manufacturing processes 

Explain petrochemical manufacturing terms and principles including: 



crocking 
cracking unit 
fracttonalion 
fracUonaHng tower 
isomerizatton^lymerizatton 
properties of solkls including: 
molecular structure 
physical properties of soids 
effect of temperature on soMs 
mass 
density 
elastkdty 



h. 



b. 
c. 
d. 
e. 

Explain 
a. 
b. 
c. 
d. 
e. 
f. 

g- 

Explain the principles of matter including: 

a. fonns of matter 

b. stnjcture of matter 

c. molecular structure of sofids 

d. molecular structure of Iquids 

e. molecular stnjcture of gases 

f . movement of molecules 
Explain properties of liquids inclucfing: ' 

a. ftow 

b. wetting 

c. capillary action 
. d. bouyancy 

e. specific gravity 

f . effects of temperature and pressure on liquids 

g. flow and flow rate 

h. ftow and pressure 



pH 

P.S.I.A. (Pounds Per Sq. 
In. Absolute) 

P.S.I.G. (Pounds Per Sq. In. 
Qauge) 
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Explain the properties of gases Indudrig: 

a. effects of temperature arxl pressure on gases 

b. relationships betwreenterrperature, pressure and volume 

c. Boyle's Law 

d. Charles' Law 
a. The General Gas Law 

f. atmospheric pressure 

g. measuring pressure 

Identify the petrochemical "building blocks", inclucfing carbon ring chain 

Explain the manufacturing of petrochemicals 

Identify methods of waste control 

Identify fundamental processes of fire suppression and control 




D. Utilizing and Maintaining Equipnnent 



Competency: 



Use hand and power tools 



Tasks: 



Competency: 
Tasks: 



Demonstrate the use of hammers including: 

a. ballpeen 

b. soft face 

Demonstrate the use of pBers inckiding: 

a. channel took 

b. diagonal cutting 

c. tockring 

d. needle nose 

Demonstrate the use of screwdrivers including: 

a. standard sk)t types 

b. philDps 

c. offset 
Demonstrate the use of: 

a. chain saws 

b. chisels 

c. circular saw 

d. die 

e. drill press 

f. drills and drill bits 

g. flies 

h. grind wheel 

1. hack, hand, and power saws 
j. helicon 

Demonstrate the use of reclamation equipment 

a. fertilizer spreader 

b. rake 

c. seed spreader 
Use pneumatic tools 



c. daw 

d. sledges 

e. sip joint 

f. snap ring 

g. vise grip 



d. 
e. 



clutch head 
torque head 



k. paint sprayers 

I. pick 

m. pipe wrenches 

n. pry bars 

0. reamer 

p. shovel 

q. socket and open wrenches 

r. steel mies 

s. tap 

t. torque wrenches 
including: 

d. sprinkler 

e. tractor 

f. wheelbarrow 



Observe safety procedures related to pneumatic tools 
Operate pneumatk: cutting toote 
Operate a pneumatic wrench 
Useajackhammer 
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CompMency: 
Tasks: 



Compttsncy: 
Tasks: 



Compstsncy: 
Tasks: 



Weld mttal 

Dress property for cutting artd welding wearing: 

a. eye protection 

b. apron 

c. gloves 

d. foot protection 
Prepare surfaces to be welded 
Select proper welding rods and flux 
Select proper amperage and current flow 

Position and secure the cables for the welding project 
Remove txinrs and sharp edges 
Detemfiine qualty of the weld 
Maintain welding toolb 

Opsratt hand-hsM redtos 

Carefully handle and stow radk) 
Select proper chann^Ks) 
Change radto battery 

Maintain proper courtesy and dartty on the radio 
Obtain a Srd-dass radk> Icense 

Opsratt a computer 

BootHjp computer system 
Access program 
Save infbnnation 




ill. Manage and Protect the Resource 



Competency: 
Tasks: 



Competency: 
Tasks: 



Competency: 
Tasks: 



Observe rules related to environmental protection 

Dispose of refuse in designated areas 

Keep vehicles on designated roadways 

Observe company mles pertaining to wiklOfe protection 

Report all oil and chemical spills to supervisor 

Clean up (abate) oil spills 

Wear protective clothing including self-contained breathing apparatus 

Construct containment dikes 

Deptoy containment booms 

Put out absorbent materials 

Use skimmers on water 

Operate clean^^jpbcat 

Assist with wlHife cleanup and/or protection 

Maintain tacllltles security 

Check doors and fences 
Identify 'unfamiliar people and situations 
Identify and report faciHty safety hazards 
Check required permits 
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IV. Define the Resource 



Competency: Locate potential petroleum deposlte In Alaska 

Tasks: Identify the location of: 



a. 


Arctic National Wildlfe Refuge 


g- 


Nattonal Petroleum Resent 


b. 


Beaufort Sea 


h. 


Navarin Basin 


c. 


Bristol Bay 


i. 


North Aleutian Trench 


d. 


Chukchi Sea 


j. 


North Slope 


6. 


Cook Inlet 


k. 


(Morton Basin 


f. 


Katalla 


1. 


St. George Basin 



(A) Competency: Understand how dl la fdmned 

Tasks: Explain: 

a. geotogical theories of oil formatkm 

b. promising formattons in which to find oil 

c. promising geologic stnjctures in which to find oil 

d. the (fifferences between oil and gas resen/oirs 

V. Identify the importance of the Resource 



Competency: 
Tasks: 



Competency: 
Tasks: 



Competency: 
Tasks: 



Competency: 
Tasks: 



Understand the history of oil exptorslton 

Trace history of the oil industry 
Describe oil exptoration techniques 
Trace changes in oil driUng technotogy 

Describe the relationship between automobile use and availability of cheap oil 
Understand the use of petroleitm products 

Describe the use of petroleum pro(kJCts such as: 

a. gasoline e. jet fuel 

b. diesel fuels f. plastics 

c. fuel oils g. geotextiles 

d. asphalt h. other consumer products 

Understand the petroluem manufacturing process 

Identify the manufacture and uses of: 

a. kerosene 

b. gasoline 

c. jet fuel 

d. Hquefied petroleum gas (LPG) 
Explain the issue of petroleum product quality 

Understand altemathre fuel devetopment 

Explain the importance of increasing energy production and finding new energy 
sources 

Analyze the impact and relationship of alternative sources of energy on the 
petroleum industry including: 

a. triomass e. organic waste power 

b. energy conservation f. solar power 

c. hydroelectric power g. tkJal power 

d. nuclear h. wind power 



(A) Competency: 
Tasks: 



Tasks: 



Explain: 

a. the Importance of oil shale and tar sands 
to expanding energy sources 
how coal is Iquified for fuel 
the Impact of renewable energy sources on 

the energy industry 
the \trpB(A of alcohol fuel and geothermal power 

on the energy industry 
the value of petroleum products In environmental 

and health research 
oonservatton's role as an energy source 



b. 
c. 

d. 



f. 



Analyze the importance of oil to Alaska's economy 

Name the major oil-producing nattons 

Identify the Impact of state and tocal regulations and taxes on oil development 
Relate factors influencing the future of the oil and gas Industry In Alaska 
Explain the reiattonsMp of the tax base to oil exptoration and productton in 
Alaska, especially in tema of the Economk; Umlting Factor (E.LF.) 



(A) Competency: Market oil products 



Describe how oil products are moved to market 
Explain the issue of intennedtate stops such as terminals 

and bulk plants In moving oil products to market 
Explain the business of oil products retalHng 



VI. Identify competing uses 



Competency: 



Understand landHise issues related to petroleum exploration and 
extractton In Alaska 



Tasks: Explain the: 

a. process of ANGSA, ANILCA, and D-2 and their relattonship to the 

construction of the Trans-Alaska oil pipeline 

b. issue of driling for oil on the Arctto coastal plain 

c. Issue of possible oil spills from offshore driling 

Competency: Understand environmentaiimpactt of energy extractton 

Tasks: Explain ways the petroleum industry needs to protect the environment including: 

a. reducing enf)is8k>ns and odors at refineries 

b. producing iow-sul^r heating oil and reskJual fuel oil 

c. meeting federal, state and/br company poBcy In retuming water to rivers 

or streams at the same or an improved purity 

d. reducing refinery dtecharges 

e. preventing, oontroling, cleaning up, and monitoring oil spills 

f . reimbursing vtetlms of oil spills 

g. preventing and controlling offshore btowouts 
Explain: 

a. ways to prevent oil spills 

b. possible oil spill effects on the food chain 

c. environmental safeguards of pipelines and refineries 

d. the relationship between burning fossil fuels and the greenhouse effect 




Competency: Understand the role of organizations and agencies 

involved with gas and petroleum development 

Tasks: Identify the role of: 

a. Alaska Department of Environmental Consen^atton 

b. Alaska Department of Hsh and Game 

c. Alaska Geotogical Sodety 

d. Alaska Mineral and Energy Resource Education Fund (AMEREF) 

e. Alaska Oil and Gas Association 

f . Alaska Oil and Gas Consen^atton Commisston 

g. Alaska OSHA 

h. American Institute of Professtonal Geologists 

i. American Petroleum Institute 
j. Bureau of Land Management 

k. Environmental Protectton Agency 

I. Federal Water Poilutton Control Administration 
m. Rsh and WiUBfe Service 

n. IntemationalBrotherhoodof Electrical Workers Union 

0. Latx>rers' and IM Caniers' Unton 

p. Nattonai Pari! Sen/ice 

q. Native corporations 

r. Operating Engineers Unk)n 

s. Resource Devek)pment Council 

t. SoH Conservation Sen/ice 

u. State of Alaska Department or Natural Resources 

V. State of Alaska Diviston <A Geok>gtoal and Geophysteal Sundays 

w. State of Alaska Diviston dijind and Water Management 

X. State of Alaska Diviston of Mining 

y. State of Alaska Diviston or Parks and Outdoor Recreatton 

z. Teamsters 

aa. U.S. Army Corps of Engineers 

bb. U.S. Bureau of Ateohoi, Tobacco, and Rreamns 're: '>iates exptosives) 

cc. U.S. Bureau ol Mines 

dd. U.S. Coast Guard 

ee. U.S. Department of Energy 

ff. U.S. Department of l^tx»r 

gg. U.S. Forest Sen^ 

hh. U.S. Geofogicai Sunrey 

li. U.S. Mine and Safety Health Administration 

jj. U.S. Offtee of Strategto Minerals 

kk. Water Poilutton Control Federatton 

II. Water Resources Council 




Mining 



(A) indlcatts adv«:ncad compeMncy or task 



I. Work with the Resource 

Competency: Obtain flrat aid certification 

Taaica: Explain the importance of having first aid certification 

Compiete a first aid program such as: 

a. MSHA first aid certification 

b. OSIHA first aid certification 

c. Red Cross Basic first aid certification 

Competency: Ute safe working practlcte 

Tasks: identify hazards at the job site 

Wear ctothes and equipment suitable for mining site including: 

a. eye protedton f. lamp 

b. gloves g. safety lamp 

c. hardhat h. self rescuers 

d. earprotectton i. steei-toed shoes 

e. gas detectors 

Follow MSHA safety regulations and guidelnes 
Identify vartous signals reialed to mining including: 

a. lamp signals 

b. sound signals (surface— blasting safety; underground--hoisting signals) 
A. Understand mining techniques 

Competency: Use mineral tocatlon and extraction technkiuea 

Tasks: Define terms and techniques related to mineral tocation and extraction 



including: 




a. 


adit 


dd. mucking 


b. 


aerial photography 


ee. nozzle 


c. 


aerial status maps 


ff . ore resen/es and resources 


d. 


anomaly 


gg. overtxjrden 


e. 


assessment 


hh. placer mining 


f. 


back 


ii. portal 


g. 


blasting agents 


i|. quanrying 


h. 


channel, core, geok)gical. slurry) 


kk. raise 


i. 


clean-uo 


II. recoverable vahje 


j. 


concentrate 


mm.recycBng 


k. 


dozing 


nn. retorting 


1. 


dredging 


00. rtos 


m. 


drift mining 


pp. riffles 


n. 


drilBng 


qq. roof bolting 


0. 


dynamite 


n*. scientific sampling-buB(,chip 


p. 


exploration 


ss. settling and poDshing ponds 


q. 


exptosives 


tt. shaft 


r. 


face 


uu. shoring 


u. 


geologic mapping 


XX. sluice boxes 


V. 


geophysical techniques 


yy. sttipping ratio 




Competency: 
Tasks: 

Competency: 
Tasks: 



(A) Competency: 
Tasks: 



w. ground support 


zz. 


taiSngs 


X. hanging wall 


aaa. 


timt}ering 


y. heading 


bbb. 


tunnel 


z. toading and shooting the hole 


ooc. 


underground mining 


aa. milling 


ddd. 


vein 


bb. mineral k)cation 


AAA 


ventilatton 


cc. mining claim 


fff. 


winze 




resistivity 

Seir-Potential(S.P.) 
electromagnetic (EM) 



Explain methods of prospecting 
Describe mineral exptoration, devek>pment, production, processing, and 
reclamation 

Differentiate oetween placer, open pit, underground, marine, and solution mining 
Explain geophysical technk^ies, including: 

a. Inducsd Polarization (IP) d. 

b. radtometric surveys e. 

c. magnetic surveys f . 
Explain methods of ground support including: 

a. timber 

b. roof bolts 

c. shotcrete 

d. cribbing 
Explain safe handing of explosives 

Understand metal productton 

Define temis related to metal production 
Identify characteristics of varfcHis metals 
Trace steps in production from mine site to nruirket 

Operate drilling equlpmem 

Identify drilling temis 
Sdentificly sample using statistics 
Recognize potential hazards related to driling 
Identify and compare exploratton, blast hole, and production drii^ng 

Lay track 



Use track-laying tools including: 

a. fishplates 

b. Jim Crow 

c. level 

d. signal 
Prepare sill 
Settles 

Lay out spacing and cun^ature on rails 

Maintain grade 

Spike track down 

Ballast the track 

Set switches 

Repair track 



e. track bar 

f . track gauge 

g. track hammer 

h. track tongs 




B. Use and maintain tools related to mining 
Competency: Use hand and power tools 



Tfislcs: 



Competency: 
Taslcs: 



Competency: 
Taslcs: 



Identify the use of tools InclucBng: 

a. air and electric saw 

b. t>ar 

c. txjzzy wrench 

d. claw 

e. fin hoe 

f. gas chain saw (not underground) 
Use mine maintenance tools 

Use: 

a. chisels 

b. die 

c. drill press 

d. drills and drill bits 

e. files 

f . grind wheel 

g. hack, hand, and power saws 

h. piers 

Use underground tools: 

a. muck stick 

b. pipe wrenches 

Timber 

Define the use of: 

a. air saws 

b. bin-line blocks 

c. breast board 

d. caps 

e. chimneys 

f. chute gate 

g. cribbing 

h. girt 

i. gob fence 
j. knee brace 
k. lacing 

I. ladders 

m. lagging 

n. pony set 
Install tin)ber fbr ground support 
Install bulkheads 
install air doors 
Raise timber 
Shaft timber 



g- 

h. 

i. 

J. 
k. 



i. 

j. 
k. 
I. 

m. 
n. 

0. 



c. 
d. 



0. 

P 

q- 
r. 
s. 
t. 
u. 

V. 

w. 

X. 

y- 

z. 




nrxMorJack 
rail Jack 
scaling bar 
sledge (double jack) 
sounding bar 
swede saw 



heUcoil 

pick— right and left hand 
socket and open wrenches 
steel njles 
tap 

torque wrenches 
screwdrivers 



scafing bar 
timber pick 



posts 

scaffokJ 

silt plate 

square-set 

staging 

swede saw 

ties 

timber pick 
timbennan*s staff 
toe rail 
trapezokl 
weidges 
yankee bin 
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C. Use and maintain equipment related to mining 
Comptttncy: Maintain mina machlntry 

Teaks: Explain systematic approaches to troul)Ieshootlng engines 

and engine systems (gas and desel engines not used underground) 
Identify requirements lor an engine to run including: 

a. compression 

b. ignition 

c. cartxjretion 
Check oil andfMds 

Foltow basto troubleshooting procedures including: 

a. checking for spark 

b. checking for fuel 

c. checking for compresston 
d checking plugs 

e. checking points 
Check sump pumps, air and electric 
Check electric equipment including: 

a. couplings 

b. pressures 

c. meters 

d. gauges 

Check diesel equipment inducfing: 

a. Cil gauges 

b. Murphy gauges 

c. glow plugs 

d. exhaust 

e. fuel injectors 

(A) Competency: Use heavy equipment 

Taaks: Follow maintenance and operating procedures 

Operate a backhoe 

Operate front end loader, both track and rubber tire 
Operate bulktozere. both track and rubber tire 
Operate power shovel, drag Ine or dredge 

(A) Competency: Use underground machinery 

Tasks: Operate Jumbos (mobile drilling equipmeiit). Including: 

a. pre-shiftinspectk)n and walk-around 

b. kJentifying bits 

c. maintain elevation and direction (parallax) 

d. collaring hole 

e. selecting steel 

f. changing bits 

g. adjusting rotatton, feed pressure, and water 
Operate other underground machinery including: 

a. haul truck e. raise climbers 

b. jack leg f. scoop tram 

c. mine hoist g. slushers 

d. overshot mucking machines h. tugger 
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(A) Comptt^ncy: Handlt •xploslvts 



Tasks: Use safety procedures for handling: 

a. blasting caps 

b. blasting agents 

c. other explosive materials 

D. Placer mine 

(A) Competency: Develop a placer mine 

Tasks: Maintain records related to mining enterprise 

Prospect mine site and make discovery of placer minerals 
Obtain mineral rights to discovery 
Complete evaluatton and feasbilty siudy 
Devebp mining plan 
Obtain necessary pennits 
Transport ecMpmnt and gmbstake to site 
Constnict shelter 
Operate heavy equipnient 
BuiM settling ponds 
Make mining cut 
Wash material 

Assay and martcet placer minerals 
Reclaim mine site 

E Subsurface mine 

(A) Competency: Perform underground mine work 

Tasks: Wear all required mining clot^iing and equipment 

Follow alt mine safety mles and regulatfons 
Develop underground mining method 
Operate heavy equipment 
Operate drillsHumbo and lack leg, sinking hammer, stoper (buzzy) 
Conduct ground support operattons 
Safely blast the rock 
Muck the mined material 
Lay track 

Apply for MSHA und erground safety and task training certificate 

F. Surface mine 

(A) Competency: Work In a surface mine 

Tasks: Wear all reojuired mining ctothing and equipment 

Follow all mine safety mles and regulations 
Explain overtxjrden ramoval 
Identify problems of stops stability and stripping ratio 
Operate heavy equipment 
Operate drills— exploration and blast hole 
RenfX)ve overtxjrden 
Safely blast the.ock 

Apply for MSHA required surface safety and task training certificate 
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(A) Comptttncy: 
Tasks: 



Uts htavy tqulpmsnt 

Use a small loader 

Operate a haul truck or water truck 

Operate a l)ackhoe, both rut)b6r4ired and track 

Operate a txjHdozer. both rubber and track 

Operate a front-end toader, txrth track and mbber tire 

Operate a power shovel or drag Hne 



(A) Competency: Orlve a haul truck 



Ta^: 



Start vehicle 
Remove and set brake 
Operate vehicle at safe speeds 
Safely back vehicle 
lu)adtnjck 
Dump load 



G. Marine Mine 

(A) Competency: Perform marina mine wortc 



Tasks: 



Wear all recM^ad mining ctothing and equipment 
r'^^iow an mine safety niies and regulattons 
Obtain Coast Guard safety training 
Obtain heloopter safety training 
Explain offshore mining methods 
Explain the geok>gy of offshore deposits 
Discuss the beach deposits in l^me 
Apply for MSHA Safety and Task Certiftoate 



H. Operate tourist mine site 
Competency: Maintain a rock collection 



Tasks: 



(A) Competency: 
Tasks: 



(A) Competency: 
Tasks: 



Read maps In the fiekJ 

Collect specimens using scientific principles 

Identify specimens using published rock keys 

Polish rocks 

Display rocks 

Join a rock club or professional organization 

Manage a tourist attractton 

Obtain necessary permits for operation 
Constnjct tourist fadBties 
Advertise the operatton 
Interpret site history to visitors 
Goki pan 

Maintain records related to enterprise 

Operate a small suction dredge 

Compare different types of dredges 
Acquire mineral rights to site 
Secure necessary penults 
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Assemble selected dredge at site 

Remove sur v ^ material t>y harxl or wKh heavy equipment 

Prepare bedrock for dredging 

Remove material from bedrock with dredge 

Direct dredged material to setting pond 

Skitee material ooBeoted 

Maintain and repair dredge engine and pump 




I. 



Process minerals 



Competency: 
Tasks: 



Understand mineral processing 

Define tenns important to mineral processing 



a. altoy 

b. assaying 

c. benefication 

d. ciassificatton 

e. oomminutk>n 

f. electroiysis 

g. extractive metallurgy 

h. fkytation 

i. f tow diagram 
j. heap leaching 

Describe the process of mining the ore 
Explain how ore is turned into metal 
(A) Operate smelting equipment 
(A) Operate miO equipment 

III. Manage and Protect the Resource 



Including: 
k. jig concentrators 
manufacturing 
metallurgy 
mining 
processing 
recoverable ore 
refining 

smelting and refining 
talBngs 
vat leaching 



I. 

m. 
n. 

0. 

P- 
q- 
r. 



t. 



Competency: 
Tasks: 



Understand regulatlona nslaied to mining 

Identify state, city and borough, and federal agencies that regulate mining 
List pemnits necessary for mining operations 



(A) Competency: Itonitor mine site 



Tasks: 

(A) Competency: 
Tasks: 



Collect and test samples including: 

a. water quality samples: turbkfity. settleable soDds and heavy metals 

b. air pollution and noise 

Reclaim mine sHe 

Prepare site 

Recontour and rechannel drainage 
Revegetate 
Operate a tractor 
Operate a bulktozer 



IV. Define the Resource 



Competency: 
Tasks: 



Understand basic geoiogy 

Use technk|ues tor rock and mineral klentification 
Classify rocks and minerals according to type including: 
a. igneous 
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Competency: 
Tasks: 



Competency: 
Tasks: 



b. sedimentary 

c. metamorphic 

Identify rocks and minerate and other materials such as: 



j. 
k. 
I. 

m. 



quartz 

rhyolte 

sandstone 

schist 

shale 

slate 



a. basalt 

b. coal 

c. gabbro 

d. gneiss 

e. granite 

f. Imestone 

g. marble 
Explain the rock cyde 
Discuss tectonics 
Identify fotis and faults 
Explain geomorphology 

Understand gedogicat theories 

Define terms related lo geology includng: 

a. coal k. 

b. cmst I. 

c. crystaltogj^y m. 

d. density n. 

e. eroston o. 

f. gossan p. 

g. magma q. 

h. mineranzaUon r. 
i- ore s. 
j. peat t. 

Differentiate between sedimentary, igneous and metamorphic rock 
Explain the theory of plate tectonics 
Explain the relattonship between: 

a. plate tectonics and mineral deposits 

b. weathering processes and mineral deposits 

Understand the Important mineral resources In Alaska 

Identify fuel and non-fuel resources important to Alaska's mining industry 
including: 




platinum 
rare earths 
rift 

stratigraphy 
strike sip fault 
subdudton zone 
uplifted 
volcanoes 
weathering 
zoning 



a. 
b. 
c. 
d. 
e. 
f. 

g- 

h. 
i. 

j. 



aggregate 

antimony 

buikJing stone 

chrome 

coal 

cobalt 

copper 

gokl 

)ade 

lead 



k. mercury 

I. molybdenum 

m. nickel 

n. petroleum 

0. platinum group elements 

p. rare earth elements 

q. silver 

r. tungsten 

s. uranium 

t. zinc 



Explain the bask: non-fuel materials used in buikiing and 
constmction, including: 

a. barite e. Kmestone 

b. clay f. marble 

c. gypsum g. soapstone 

d. iron 

Define strategic minerals 
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Compttiney: 
Tasks: 



Undsrstsnd fsaturss of Alaska's gaology 

Explain the formatton of the: 

a. Alaska Range 

b. Brooks Range 
Explain the role of plate tectonics in Alaska's geology 
Locate Alaska's coal reserves including: 

a. Bering River coal field e 

b. Beluga coal field f. 

c. Healy coal fiekl (within Nenana Coal 
Trend) g 

d. North Stope coal fioVls 

l-ocate Alaska's gokl /^Iver/zii'c/apper mines inclucfing: 




Matanuska coalfiekJ 
Susitna Flats/ Upper Cook 
Inlet 

Point Usbume coal field 



a. Ambler District j. 

b. Chtohagof , Sitka, and Hirst Chichagof k. 

c. arcle Mining Oistrk:t i. 

d. Fairbanks Mining District m. 

e. Greens Creek n. 

f. kItarod/Flat o. 

g. Juneau gokl ben p. 

h. Kantishna Mining District q. 
I. Kennicott r. 

Locate Alaska's sand and gravel and buikfing sione sites, includng 

a. Fairbanks c. istorth Slope 

b. Cordova d. Palnwr 



Kodiak District 
Koyukuk Mining District 
Nabesena 

Nome Mining District 
Nyac 

Red Dog Mine 
Ruby 

Vakiez Creek 
Wiseman/Nolan 



Compttency: Uso f isM tooia 

Tasks: Demonstrate use of: 

a. topographic maps 

b. geotogicmaps 

c. a compass 

V. Identify the Importance of the Resource 

Competency: Understand mining issues in Alaska 



Tasks: Explain: 

a. the importance of minerals to society 

b. mining issues in relatton to Native land issues 

c. the water quality problems of placer miners 

d. how maricets detenrtne whether mining deposits are developed 

e. the importance of Alaska to national and wortd energy martcets 
Explain the impact of the following on mineral prices: 

a. value of the dollar d new technology 

b. inflatton e. political stability 

c. denriand f. recycBng 

Explain the Pacific Rim and its importance as a martcet for Alaska's minerals 

Locate other mineral exporting nattons on the Pacific Rim 

Explain the competitive advantages and disadvantages of different nations on 

the Padflc Rim 
Locate Alaskan seaports suitable for shipping minerals 
Explain Alaska mineral transportation problems including 

RS 2477 access routes 
Discuss the emptoyment potentia' of surface and underground mining versus 

potential environmental impact 
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VI. Identify competing uses 



Compottncy: 
Tasks: 



Competency: 
Tasks: 




Understand environmental and social concerns 
related to mining 

Explain environmental and sodal concerns related to n^ning 
including: 

a. land status 

b. stream quality 

c. land reciamatton 

d. mineral deposits in parks and wildlfe preserves 
Explain the impact of roads and mining roads on: 

a. mral and/or Nadve villages 

b. wildlife 

c. other devek)pment projects 

Understand the role of agencies and organlzattons involved with mining 



Identify 
a. 
b. 
c. 
d. 
e. 
f. 

g- 

h. 
i. 

j. 
k. 



m. 
n. 

0. 

P- 

q. 

r. 
s. 
t. 
u. 
v. 
w. 

X. 

y- 

z. 

aa. 

bb. 

cc. 

dd. 

ee. 

ff. 

gg- 

hr^. 

ii. 

jj- 

kK. 



the role of: 

Alaska Department of Environmental Consen/atton 
Alaska Department of Rsh and Game 
Alaska Department of Natural Resources 
Alaska Diviskm of Qeotogteal and Geophystoal Surveys 
Alaska Division of 1^ and Water Management 
Alaska Diviston of Mining 
Alaska Qeotogic Society 
Alaska iVHner's Assodatton 

Alaska Minerals & Energy Resource Education Fund (AMEREF) 
Alaska Oil and Gas Assodatton 
Alaska OSHA 
Alaska Women in Mining 
American Institute of Mining & Metallurgy 
Amertean Institute of Professtonal Geologists 
American Mining Congress 
Bureau of Land Management 
Environmental Protection Agency 
Federal Water Pollution Control Administration 
RshandWildnfeServtee 
IBEW Union 

Ijiborer's and Hod earner's Union 

tocal mining districts 

Miners Advocacy Cound' 

Nattonal Park Servtoe 

Native corporations (village and regional) 

Operating Engineers Unton 

Place: Miners of Alaska 

Re KMjrce Devetopment Coundl 

Sodety of Mining Engineers 

"teamster's Union 

U.S. Army Corps of Engineers 

U.S. Bureau of Akx)hol. Tobacco, and Firearms (regulates exptosives) 

U.S. Bureau of Mines 

U.S. Coast Guard 

U.S. Department of Energy 

U.S. [>epartment of Liibor 

U.S. Forest Service 



ERIC 



n. U.S. Geological Survey 

mm. U.S. Mine and Safety Health Administration 

nn. U.S. Office of Strategic Minerals 

00. Water Pollution Control Federation 

pp. Water Resources Council 

qq. Wilderness Society 
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Course Descriptions 




The brief course descriptions provide conceptualf rameworksf orthe design and implementation of a balanced 
program in non-renewable natural resources. Teachers can use these descriptions to organize course 
offerings in a non-renewable natural resources education program. These descriptions are examples of 
content organization and are too brief for purposes of program approval. Local schools will have to provide 
more definition regarding the content of their courses than is reflected in these course descriptions. 



Course: Introduction to Non*Renewable Natural Resources/Mining 

Length: One year or semester 

Grades: 9-12 

A course that provides an overview of non-renewable natural resources (botti fuel and non-fueO including 
tenns, geologic processes, mining history, social change, natural resource law, land ownership and 
management, and economics related to non-renewable natural resources. Students will also be introduced 
to mining technology. 



Course: Introducttonto Non-Renewable Natural Resources/Gas and Petro^um 

Lengtii: One year or semester 

Grades: 9-12 

A course that provides an oven/iew of non-renewable natural resources (both fuel and non^el) including 
terms, geologic processes, drilling history, social change, natural resource law, land ownership and 
management, and economics related to non-renewable natural fuel resources. Students will also be 
introduced to gas and petroleum technology. 

Course: Mining 

Lengtii: One year or semester 

Grades: 9-12 

A course in mining technology, including first aid , mining techniques, tools, and equipment. Students will 
study placer, subsurface, surface, marine, and recreational mining, as applicable to their interests. Students 
will study basic geology and mineral developnient. 



Course: Gas and Petroleum 

Length: One year or semester 

Grades: 9-12 

A course in gas and petn;)leum techn^ <ogy, including first aid, safety, drilling, and production techniques, 
roustabout training, and utilizing and maintaining equipment. Students will study management and protection 
of the resource as well as basic economics related to Alasita's economy. Students will also identify competing 
uses of Alaslca's petroleum resources. 




Curriculum Analysis i\/iatrices 



Identified Competencies by Course Offerings 



This competency checkliet should be used by teachers in identifying competencies to be included in specific 
classes in Non-Renewable Natural Resources education. This checklist is a curriculum analysis tool for use 
by teachers in assigning responsibilities for the competencies of a total Non-Renewable Natural Resources 
education program. 

All courses taught in the Non-Renewable Natural Resources education program are identified in the columns 
at the top of the matrix. The individual competencies can be allocated to specific courses. One method fbr 
analyzing the competency Bst is to assign letters where the competency wni be introduced (I), taught (T), or 
mastered (M). Curriculum sequences can be organized through this approach. 

To assist teachers to reinforce basic sldtls Instruction, competencies have been cross-referenced with the 
following academic areas: 

Math (M) Science (8) 

Social Studies (SS) lumguage Arts (ILA) 

This will assist local school districts in awarding cross-credit (academic credK) for : articipation in vocational 
classes they deem appropriate. 

The following cheddists are also cross-referenced with pre-employment competencies and student leader- 
ship competencies. The Job Training Partnership Act provides funds to train economically disadvantaged 
youth to enter and succeed in employment. Each Private Industry Council respnsible foradministeringthesc 
funds adopted youth pre-employment competencies as one of the measures for positive temnination for 
program participants. The other measures are attained through unsubsidized employnnent, or through 
another training program. 

The following categories of work-related knowledge must be evaluated and measured in the course of a 
participant's enrollment in a JTPA program: 

1 . Pre-Employment Competencies, whk:h require the parttoipant to demonstrate the skills and knowledge 
necessary to klentify career objectives, seek and obtain enptoyment and understand Job perf onnance. 

2. Work Maturity Competencies, which require the partic^nt to demonstrate the ability to apply skills in a 
training posHton. 

3. Educational Skills Competencies, which require the participant to demonstrate basic computation and 
communicatton skills necessary to enter the labor market. 

4. Occupattonal Skills Competencies, whk;h require the participant demonstrate proficiency in those skills 
necessary to maintain emptoyment in a specific occupation or occupaltonal cluster. 

The pre-employment and work maturity competencies have been specifically cross-referenced in this 
cunlculum so that non-renewable natural resource instructors could specify where these competencies are 
integrated into the cunlculum. 



Student leadership programs are designed to t)e an integral part of the curriculum. The competencies are 
reinforced by student partidpatior in approved student orginballons such as Vocational Industrial Clulis of 
America. The student leadership competencies have been cross-referenced in this handbook to assist the 
non-renewable natural resource instnjctor In identifying specifically where these competencies will be taught. 



Vocational Industrial aubs of America (VICA) 

Vocstbnal industrial Clubs of Amarica (ViCA) is for 
studsnts snroHed in secondsiy and postsecondsry 
vocatbnal courses in trada. industrial, technical and 
health education. 

Through planned dub activities. VICA develops the 
Vhols'student, social and leadsrshipabHtiss as weHas 

vocationai sliflis. The VICA motto Is "Preparing for 
LsadsrshipintheWorldorWbrIc' VICA goals induds: 

• Foster an undsrstanding of the functions of labor 
and managemsnt organizations and a recognition 
of their intefdependenoa. 

• Fostar raspact for ths dignity of worlc 

• Rslats school sxpariencas to a young person's 
sssrch for meaning, identity and achievsment 

• Tsach young people how to ih^ and ivork with 
othsri...to accspt and be aoceptsd. 

> Offer activities that complsment occupational 
skW devslopmsnt. 




• Crests interest in and stimulats favorable 
community response to trads. industrial, 
tachnical and health occupations educaUon. 

• Promots high standards in work athlcs. 
craftsmanship, schdarihlp. and safsty. 

• Hsip studsnts undarstand their roles in a 
technoiooical society. 

Alaska VICA, chartsrad in 1973. sarves about 140 
memb€>s in 10 chapters. Ths nattonai organlzatton is 
bested in Lessburg. Virginia. 







M 


Math 


S 


Scl0nc« 


LA 


Languags Arts 


SS 


Social Studiaa 


• 


Pra-Employment Competencies 


+ 


Student Leadership Competencies 



Recommended 
Competencies 
by Course Offerings 

Competencies 


Intro to Non-Renewable 
Natyral Resources/MMna 


Intro to Non-Renewable Natural 
Resources/Gas & Petroleum 


Mining 


Gas and Petroleum 






fadftrahip/CttlMnahlp 












• + 

LA 


Use leadership skills 












* + 


Demonstrate initiative and productivity 












* + 


Attain work maturity 












* + 


Be honest 












* + 


Be reliable and dependable 












LA * 


Solve problems 












* + 


Be assertive 












* + 


Maintain good personal relattons 












LA * 


Follow oral and written directtons 














Deal effectively with clients 












• + 


Evaluate personal traits in relattohship to self-employment 














EmployablUty Skills 












s • 


Vilotk safely 












s • 


Prevent work-related injuries 












ss* 


Folk)w OSIHA guidelines 












s • 


Maintain good health for effective Job perfoonance 












ss^ 


Manage personal responsbilities related to employment 












LA 
SS 


Use personal management activities 












LA • 

??t 


Make career choices 












S 
SS 


dentify jobs in non-renewable natural resources 












LA • 
+ 


Prepare a resume and job applicatton 
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Recommended 

Competencies 

by Course Offerings 

Competencies 



ft 



9 

i 

a 



E 

i 

2 
I 



LA 



Write a cover letter 



LA 



Prepare for an interview 



LA* 



Follow up the interview 



Understand employee rights and responsibilities 



LA 



Use proper job resignation procedures 



Introduetton to Non-RnaMwhto Mtiinil Ra«outea« 



I. An overview of non-renewable natural resourcM 



Jnderstand non-renewable natural resources 



Understand basic geologic processes 



II. History 



Understand the history of mining In Alaska 



Understand social change related to non-renewable natural resource 
developnwnt in Alaska from statehood to present 



III. Lawt, •conomlct, and land ownership 



Understand laws related to Alaska's non-renewable natural resources 



SS 



M 



LA M 
SS 



Understand issues related to land ownership and management 



Understand economics related to non-renewable natural resources 



IV. Other duties and skills 



Maintain records related to fuel and non-fuel non-renewable 
natural resource extraction 



GaaandPatmliim 



I. work wHh the Resource 



Obtain baste first aid certification 
Follow safety regulations 



SS 
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Recommended 
Competencies 
by Course Offerings 

Competencies 


Intro to Non-Renewable 
Natural Resources/Minina 


1 

3 ' 

S| 

fi 

Hid 

|! 

£ oc 


Mining 


Gas and Petroleum 




















M» nwtnwwiny inm nwwounsw 












e 


1 InftoiTitarMl nodmlAi im Hrllllffvi tA/^hnlm 

uiiooioiaiiu pviioivuin aiiHinQ lOwnnKiUos 












s 


Und#niand ki^fltroteum nmduefinn tAHinioiioft 












s 


Pfiffonn roLislahnLit work 

■ VII Villi IWUvtQWVlJI VWII\ 












s 


roiiuiiii fVvn\ w a luuynnecK 












s 


rOiiuiiii wOiK as a QSrilCK WOrKSf 












s 


vvons OS a umior 












s 


Parfonn oredLiclinn ooArator work 

■ VII Villi ^MWUWtK/il W|i#VICUWI Wwll\ 












s 

M 


Parforrn Instrumant technician work 

■ Vi •Villi W 1911 Wil IVi It tWi II HVCCII 1 WVII« 












s 

M 


Perform heavy equipmerrt operator work 














S. TtBnsparting th§ R§§oure0 












S " 
ss 


Analyze oatroleum transoortation methods 














CL ProG§$$lngtlmR§90uic§ 












s 


Understand petrochemical refining and manufacturing processes 














0. Utilizing and Maintaining Equipment 












s 


Use hand and power tools 












s 


Use pneumatic tools 












5 


Weld metal 












LA 
S 


Operate hand*held radios 












LA 
S 


Operate a computer 














III. Manage and Protect the Resource 













Recommended 

Competencies 

by Course Offerings 

Competencies 


> to Non-Renewable 


» to Mon-Renewable Natural 


i 


and Petroleum 








1: 




1 


CO 




s 
ss 


uuserve ruies iBiaiea lo environniental protection 












s 


v/iean up (oDaie/ oi apiiis 












m — 


Maintain f actties aacurly 














IV. Dtnna tna ntaouiti 












s 
ss 


Locate potential petroleum deposits in Alaska 












s 


unaerstana now oi ts formed 














V. Identify the Importanot of the Reaource 












c 

w 

ss 


Understand the history of oil exploration 












ss 


Understand the uae of petj^!*^jm pioducts 














unaerstana trie petroleum manufacturing process 












s 
ss 


ui woroiana aaernaiive luei oeveiopment 












ss 


laiyAo uio iiifjoiianco wi oil 10 AiasKa s economv 












s 

ss 


Ularkat oO nraHiirifi 


























s 


Understand land-use issues related to petroleum exploration and 
exiiaciion HI AiasKa 












s 

§§ 


Understand environmental impacts of energy extractton 












ss 


Understand the role of organizations and agencies involved vifith 
gas und petroleum devek)pment 














Mining 














. Work wHh the Resource 












s 


Obtain first aki certificatton 












ss 


Use safe working practices 














A. Understand mining techniques 
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Recommended 
Competencies 
by Course Offerings 

Competencies 


Intro to ^k)n-Renewable 
Natural Resources/MNna 


Intro to Non-Renewable Natural 
Resources/Gas & Petroleum 


Mining 


GasandPaUoleum 




s 
ft J 

M 


Use mineral location and extraction techniques 












s 


Understand metal production 












s 


Operate drBting equipment 












M 


Lay track 














0. U$&mdnmlnUiln tools nlat0a to mining 












S 


Use hand and povver tools 












S 


Use mine maintenance tools 












s 


T! «iber 














C. U80 and nrnlntaln mju^ant nMed to mining 












s 


Maintain mine machinery 












s 


Use heavy equipment 












s 


Use underground machinery 




• 








LA 

O 


Handle explosives 














D. PlK0rmlK§ 












s 


Deveiop a placer mine 














£ SubsurUicomln§ 












s 


Perform underground mine work 














F. Surfte§mln§ 












s 


Work in a surface m^ne 












s 


Use heavy equipment 












s 


Drive a haul tnjcic 














G. Marine Mine 
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Recommended 

Competencies 

by Course Offerings 

Competencies 


imro to Non-Renewable 

Natural RAsniirrAeyMinirwv 


CD - 

IP 

S z 

1 


Mining 


Gas and Petroleum 




s 

A*; 


nonuiiii nicinno ininu wuiK 














n. up§ntt§ tounm mlM slt0 












S 
SS 


Malnulin a lOCK G0ll6CII0n 












LA M 

S SS 


Moiiagu o lounsi ouiavilOn 












S 


Vi/pDiaiir a smau ouciion urauge 


























Q 


1 Im^aVMAmm^ Mali n a-ri t — - - - *— - 

unmrsiana mineral processing 














III. Manaot ifM protect tm Rasourct 












s 
ss 


unaoiDianQ raguiaiiDns raiaieo 10 miniiig 












M S 

J?S 


Monitor nninA fiitA 












S 
SS 


Reclaim mir)e site 














IV. Daflna tha Rasourca 












s 


Understand bafiic nAolfviv 












s 


Understand geoiooical theories 












s 


Understand the important mineral resources in Alaska 












s 


Understand features of Alaska's geotogy 












LA M 


Use fiekl tools 














V. Identify the importance of the Raaource 












S 
SS 


Understand mining issues in Alaska 














VI. Identify competing usee 












S 
SS 


Understand environmental and social concerns related to mining 












SS 


Understand the role of agencies and organlzattons invoked with mining 
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0 Sample Skills Card 



This section of the guide provides teachers wRh an example of an instrument for evaluating the effectiveness 
of instruction. The sicills recorr > allows teachers to assess competency at four levels of proficiency. Teachers 
are encouraged to construct their own sidlls perf onpiance record using the competency lists in the cunicutum 
section of this guide. 

Instructions for Use 

The list of vocational skills/tr^its was developed from a task analysis of a non-renewable natural resource 
competency. 

1 introductory Level: Can do sinple parts Of taslc. Needs to be told/shown how to 
do most of the task. Needs extremely ctose superviston. 

2 Minimum Level: Can do most parts of the task. Needs help only with nx>st diffkxjit parts. 
Needs ctose superviston. 

3 Average Level: Can do all parts Of task. Needs only spot-check of completed work. 
Meets tocal demands for speed and accuracy. Needs moderate job entry superviston. 

4 Proficiency Level: Can complete task qutokly and accurately. Can direct others 
in how to do the task. Needs little superviston. 

Directlona! The instructor/employer may write, date and initial in appropriate square. 
Maintain facilities security 



Check doors and fences 
Identify unfamiliar people and siluattons 
Identify an'^ report facility safety hazards 
Check required permits 



Comments : 



ERLC 
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Suggested Resources 



This section identifies sp)ecif ic resources and sources for finding instructional materials and supplies for non* 
renewable natural resources. 



The following source lists have been characterized by media type to facilitate teacher use: resource libraries, 
publishers of texts and instnictional materials, state resources, associations, special bodes/pamphlets, 
media, and materials suppliers. The following sections are brolcen into specific gas and petroleum and mining 
resources. 

The first part of both the gas and petroleum and mining resource sections identifies companies and 
organizattons for each of the areas. The second part suggests resources and films for those areas. 

The Atasica Department of Education has not formally reviewed nor approved all the resources listed in this 
sectton. Teachersareencouragedtopreviewmaterialsbeforeusingtheml. theciassroomand/orpersonally 
contact teachers of similar disciplines for recommendations regarding resources. 

Resource Ubrartes 



Alaska Vocational Materials Ubrary 
Office of Adult and Vocational Education 
Alasica State Department of Education 
BoxF 

Juneau, AK 99811 
(907) 465-2980 




• Alaska Energy Educatton Series 

• Appropriate Technok)gy for Alaskans 

• Basto Skills For The Trades 

• BuiMing in the North 

• Choices & ChaNenges: AYoung Man's and 
Teen Woman's Journal for Self-Awareness 
and Personal Planning 

• Cooperative Educatton and On-The-Job 
Training Handbook 

• Home-Based Business Resources 

• Industrial Education Curriculum 

• Industrial Educatton Resources 

• ijocal Advisory Committee: Handbook for 
Vocattonal Administrators 

• Pre-Emptoyment Competencies Resource 
GkJide 

• Renewable Natural Resourceo/Agrtoulture 
Curriculum 

• Safety and School Shop Planning 

• STARS: Secondary Training For Alaska 

• Vocattonal Educatton Administration 
Handbook 



The Library maintains curricula for all vocattonal areas. Resources are toaned for a 2 month review 
period. There are also many materials whtoh may be purchased from the Ubrary's special colledtons. 
Some materials are available free of charge. 

The Library's catatog is computerized and may be operated on an Apple Computer using Applewortcs 
Software. The catalog may be obtained by sending five blank disks for duplicatton or upon request. 



ERLC 



Alaska Career Infomiation System 
Office of Adult and Vocattonal Educatton 
Alaska Department of Educatton 
BoxF 

Juneau, AK 99811 
(907) 465-2980 



Comprehensive career guidance system 
devetoped by Alaskans and for Alaskans 
seeking occupattonal and educattonal * 
opportunities in and out of Alaska. 
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Alaska Energy Library 

Alaska Department of Community and 

Regional Affairs 

949 E. 36th Street, Suite 403 

Anchorage, AK 99508 

Alaska Health Sciences Library 
3211 Providence Drive 
Anchoret, AK 99508 

Alaska Resources LS>rary 
U.S. Department of Intertor 
Bureau of Land Management 
701 C Street 
Box 36 

Anchorage, AK 99513 
(907) 271-5025 

Alaska State Film Ubrary 
650 W. Intemattonal Airport Road 
Anchorage, AK 99518 
(907) 56M132 

Anchorage Center 

for Economic Educatton 

School of Business and Public Affairs 

University of Alaska 

Anchorage, AK 99508 

(907) 786-1770 



Btomedical Library 

901 Koyukuk Avenue South 

Fairbanks, AK 99701 

Nattonal Center for Research in 
Vocattonal Educatton 
The Ohio State University 
1960 Kenny Road 
Columbus, OH 43210 

Northwestem Vocattonal Curriculum 
Coordinatton Center 
St. Martin's College 
Lacey,WA 98503 

Publishers 



References, maps, greenhouse 
oonstructton and other energy-related 
materials 



Journals and magazines in the area of job 
safety and health 



Informatton center to assist in serious 
research involving natural resources in 
Alaska. Provtoes computer searches and 
interlibrary. 



Videos on ANSCA: 'Common Ground", 
"Losing Ground", The Struggle", "ANCSA 
Plain and Simple", "Beyond the Bottom 
Line", "ANCSA-Land at Risk" 

Lending Ibrary of films and fllmstrips: 
"The Big E's, The CRmber, More Economtos 
and The Qtobal Society, The Economics of 
Energy, Economtos and The Environment, 
The Economtos of Pubito UtUity Enterprise, 
The Economtos of Polkitton, The Economtos 
of the Energy Problem, and The Economtos 
of Oceans" 

Books on job health hazards and hazardous 
materials 



Vocattonal Educatton Curriculum 
Materials database of all 50 states. 



10-State regtonal library of vocattonal 
materials. Can be accessed through the 
Alaska Vocattonal Materials Ubrary. 



Alaskabooks 
P.O. Box 1494 
Juneau, AK 99802 
(907) 586-3067 



Hobar Publicattons 
1234 Tiller Une 
St. Paul, MN 55112 
Excellent Source 

Also good cunlculum/instructtonal 
materials, tools and supplies. 
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Alaska Fieldbooks Co., Ud. 


Houghton luiifflin Put)iishing Co. 


P.O. Box 1044 


777 California Ave. 


Anchorage, AK 99510 


Palo Alto, CA 94304 


American Technical Publishers 


Nattonal Textbook Company 


1155 W. 175th St. 


^ MP ft A ■ mam a A 

4255 W.Touhy Ave. 


Homewood, IL 60430 


Uncoinwood, IL 60646-1975 


Business Publishers, Inc. 


Praidcen Publications, Inc. 


951 Pershing Dr. 


P.O. Box 8623 


Silver Spring, MD 20910-4464 


Ann Arbor, Mi 46107 




(313)769-1211 


Ken Code Company 




9929 West Silver Spring Road 


Prentice-Hall Publishing Co. 


Miiwaulcee, Wl 53225 


Box 1050 


(414) 466-6060 


Mt. KiSOO, NY 10549 


Delmar Publishers 


South-western Publishing Co. 


2 Computer Dr. West 


5101 Madison f^oad 


Abany, NY 12212 


Cincinnati, OH 45227 


ExoeUerX Textbooks 






Technical Publishing 


Fairmont Press, Inc. 


1301 South Grove Ave. 


700 Indian Trail 


P.O. Box 1030 


Ubum. GA 30247 


Barrington, IL 60010 


(404) 925-9388 






VGM Career Booics 


Glencoe Publishing Co. 


Division of National Textbook Co. 


Bennett and McKnight Division 


4255 West Touhy Ave. 


15319 Chatsworth Street 


Uncoinwood, IL 60646 


Mission Hills, CA91345 




(312) 38M640 


John Wiley and Sons, Inc 




605 Third Ave. 


Gregg DivisioiVMcGraw-iHIII Book Co. 


New Yoric, NY 10016 


Western Regional Office 




8171 Redwood Hwy 


Superintendent of Documents 


t^vato, CA 94947 


U.S. Government Printing Office 


(415) 897-5293 


Washington, DC 20402 


Harper and Row Publishers, Inc. 




10 East 53rd Street 




New York. NY 10022 




(212)207-7099 




State Resources 





Alasl^a Department of Environmental 

Conservation 

P.O. Box 0 

Juneau, AK 99811 

(907) 465-2600/Pub. Infomnation 

(907) 465-2621/Library 



• Materials on pollution, oil spills, hazardous 
waste regulations for specific pollutton type 
problems 

• Provides information on the handling, 
transportation and disposal of hazardous 
waste materials 
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Alaska Department of Labor 
Occupational Safety arxi Health Section 
P.O. Box 7-022 
Anchorage. AK 99501 

Caiifomia Polytechnic State University 
Vocational Education Productions 
San Luis Ot)i8po, Caiifomia 93407 

Mid-America Vocational Currfcuium Center 
1500 W Seventh Ave 
StillweEter, OK 74074-4364 
(405) 377-2000 . 



Minnesota instructional Materials Center 
3554 Whtte Bear Ave. 
WhHe Bear Lake, MN 55110 
(616) 770-3943 

Oregon Career Development 
Consortium 

Marion Educatton Sen^ District 
651 HighSt.NE,SuKe4 
Salem, OR 97301 

Rhode Island Department of Elementary 
and Secondary Educatton 
22 iHayes Street 
PfOvktence,Rl 02908 

Vocattonal Studies Center 
University of Wisconsin-Madison 
964 Educational Sciences BkJg. 
1025 W Johnson St. 
Madison, Wl 53706 

Associations 

Alaska Natural Resource 

and Outdoor Educatton Associaiton (ANROE) 

tlox110536 

Anchorage, AK 99511-0536 

The Alaska Federatton of Natives (APN) 
411 West Fourth Ave., Suite 301 
Anchorage, AK 99501 

The Alaska Native Foundation 
P.O. Box 100278 
Anchorage. AK 99501 



• Provides free informatton, training, and 
inspections 



• Natural Resource Cunlcuium Guidelines 



• Basto Surveying Technotogy 

• Hydraulics 

• introductton to Instmmentatton 

• Oxyacetylene Wekiing and Cutting 

• Small Engines and Diesel Mechanics Series 

• Natural Resource Management 



• Basto Skills in Vocational Educatton: 
Conqxiter Skills, Mathematics, Reading, 
Speaking/Listening and Writing 



• Natural Resource Cunlcuium Guide 



• Tools, Ec^ipment and Machinery: Adapted 
for Vocattonal Educatton and the 
Emptoyment of Handtoapped People 



• Provtoes .-:stworking for natural resources 
educators, disseminates cunlcuium trains 
teachers in curriculum use, and provides an 
infonnation clearinghouse 

• Intomiatton on Native land claims 



• Infonnatton on Native land claims 

• Alaska Native Land Claims, by Robert 
Amokl 

• Workbook for Alaska Native Land Claims 

• To Have and to Hoto Land Resources 

• Trouble Ahead 
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American Vocational Association 
1410 King St. 
Alaxandria.VA 22314 



• Resources for vocational instmctors 



Special Books/Pamphlets 

Alaska Geographic Society 
Box4*EEE 

AnctK>rage, AK 99509 

Alaska Public Lands Infomiatton Center 
250 Cushman Street, Suite 1A 
Fairbanks, AK 99701 

Arctic Environnriental Information 
and Data Ctr. (A.E.I.D.C.) 
707 A St. 

Anchorage, AK 99501 

Alaska Center for the Environment 

700HSt.«4 

Anchorage, AK 99501 

Alaska, University of— Fairbanks 
School of Agriculture*Land Resources 
Management 

301 O'Neill Resources Buikiing 
Fairbanks, AK 99775-0100 
Available thm: 

UAF nbrd«7 (and probably other libmries 

around (he state) 

Also: 

Alaska Native Educatton 
P.O. Box 1250 
Fairbanks, AK 99707 

Bureau of Land Management 
U.S. Department of Interior 
701 C Street 
Box 13 

Anchorage, AK 99513 

The Conservatton Foundation 
1255 Twenty*Third Street, NW 
WasNngton, DC 20037 

Freeman and Co., W.H. 

660 Mari^et St. 

San Francisco, CA 94104 

National Park Servk^e 
2525GambellSt. 
Anchorage, AK 99503 



• Alaska's Oil Industry 



• Infonnatton on federal lands 



• Rims and environmental studies 



• Environmentat group. Deals with hazardous 
wastes. 



• Natural Resources Management 
InckJdes units on: 
Regional Corporattons 
Maps: Tools of Resource Managers 
Water Resources 
Energy Resources 
A self-pnced Introdt'ctlon for Alaska 
native students focusing on regional 
corporation responsibilities 



• Manages public land 



• Nattonal consen^atton organization 



• Resources and Man, 1969 



• Films on natk>nal paries 
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NUS Training Corporation 
A Halliburton Company 
Qaithersburg, MD 

U.S. Army Corps of Engineers 
Aiasl(a District 
P.O. Box 898 

Anchorage, AK 99506-0898 
(907) 753-2712 
(800)478-2712 

U.S. Environmental Protection Agency 
Washington, O.C. 20460 



University Publishers Inc. 
239 ParIt Avenue South 
NewYorl(,NV 10003 

Media 

American Association for Vocational 
instnidional Materials (AAVIM) 
120 Driftmeir Engineering Center 
Athens, OA 30602 

Career Aids, Inc. 
204l7NordhoffSt. 
Chat8worth,CA 91311 

Instnjctional Materials Sen/ice 
Cornell University, 24 Roberts Hall 
Ithaca, NY 14853-5901 

Modem Talidng Picture Sen/ice, Inc. 

5000Pari(St.N 

St. Petersburg, FL 33709 

Outstanding source of films. 

Free Loan Sen^ 

National Archives and Records Administration 

National Audiovisual Center 

8700 Edgeworth Dr. 

Capitol Heights, MO 20743-3701 

National Innovative Media Co. 
,Route #2, Box 301 B 
Calhoun, KY 42327 



Plant Science, Operations Training 
Program: Basic Theory and Syiitams 



• 'Development in Alaska's Waterways and 
Wetlands' 

• "Water Resources Development in Alasl<a' 



Information related to mining axl petroleum 
on hazardous wastes, air pollution, and 
clean water regulations, and on-the-job 
hazards 

The Land Resources of Alaska, by Johnson, 
Hugh A. & Jorgenson, Hugh A 



Pictures, Inc. 
811 W. 8th Ave. 
Anchorage. AK 99502-3495 
(907)279-1515 

Prentice-Han Media 
150 White Plains Rd 
Tanrytown, NY 10591 

Simulators, Inc. 
1366-70 Ruan St. 
Philadelphia, PA 19124 

Teaching Akte, Inc. 
P.O. Box 1798 

Costa Mesa, CA 92628-0798 

Venard Rims, Ltd. 
Box 1332 
Peoria, IL 61654 

Vocational Education Media Center 
10 Tillman Hall 
Ciemson University 
Clemson, SC 29631 

Vocational Educatton Producttons 
Cal Poly State University 
San Luis Obispo, CA 93407 
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Materials Suppliers 



Technovate, Inc. Northern Hydraulics, Inc. 

P.O. Box 14S9 910 SW 12th Ave 

Bumsvltle. MN 55337 Pompano Beach, FL 33060 

Scavengers Science Education Supplies Turner Equipment Co., Inc. 

P.O. Box 21 1328 Hwy 1 17 South 

Aulce Bay, AK 99802 Qoldst)oro, NC 27530 



Gas and Petroleum Companies 

Alaska Conservation Foundation 
340 G Street #201 
Anchorage, AK 99501 

Alaska Environnientai Lolsby, Inc. 
204 N. Franklin, Suite 3 
Juneau, AK 99801 

Alaska on and Gas Associalton 
121 W. Fireweed Lane, Suite 207 
Anchorage, AK 99503-2035 
(907)272-1481 

Alaska Vocattonal Techntoal Center 
Box 889 

Seward, AK 99664 

Alyeska Pipeline Servk» Company 
1835 South Bragaw St. 
Anchorage, AK 99512 

American Petroleum Institute 
1220 L Street NW 
WasMngton, DC 20005 

ARCO Alaska 
P.O. Box 100360 
Anchorage, AK 99510 
(907)276-1215 

Assodatton of Desk and Derrick Clubs 
41 1 Thompson Buikling 
Tulsa, OK 74103 

Energy Source Educatton Council 
Program Distrftxjtion Office 
5505 East Carson St., Suite 250 
Lakewood,CA 90713 

Exxon Oil Company 
3301 C St. 

Anchorage, AK 99510 



Organizations 

HallKxjrton Energy institute 
Drawer 1431 
Duncan, OK 73536 

Howell Training Company 
5201 UngfiekJ Road 
Houston, TX 77040-6694 

McGraw-HPI Training Systen« 

P.O. Box 641 

Del Mar, CA 92014-9980 

Mining & Petroleum Training Servk» 
155 Smith Way 
Sokk>tna,AK 99669 
(907) 262-2788 

The Nattonal Center for Appropriate Technok>gy 

80x3838 

Butte, MT 59701 

NSU Training Corporatton 
910 Clopper Road 
Gaithersburg, MD 20878-6694 

RIke Services Inc. 

P.O. Box 13786 

New Orleans, LA 70185-3786 

Sien^ Club 
Alaska Chapter 
P.O. Box 103441 
Anchorage, AK 99510-3441 

Sohk) 

A Company of Standard Oil 
101 Prospect Avenue 
Cleveland, OH 44115 
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Gas and Petroleum Resources 



Suggufd R§aanp 

Alaska Department of Education 
Office of Adult and Vocational Education 
Vocational Materials Ubrary 
P.O. Box F 
Juneau, AK 99811 
(907)465-2980 

Alaska Department of Education 

Offk»otaask;Educatk)n 

P.O. Box F 

Juneau, AK 99811 

(907)465-2841 

or EngeRiard industries 

301 W. Nortftem Lights Blvd., Suite #l 01 

Anchorage, AK 99503 

(907)274-221 

Alyeska Pipeline Sen^ Company 
1835 South Bragaw Street 
Anchorage, AK 99512 

The American Petroleum Institute 
1220 L Street, NW 
Washington, DC 20005 

Gulf Publishing Co. 
PO Box 2608 
Houston, TX 77252 



Petroleum Extenston Sen/toe 
University of Texas at Austin 
10100 Bumet Road, BRO-2 
Austin, TX 78758 
(512)835-3163 



• Alaska Energy Education Series 



• Alaska Resources Kit: Minerals 



"Operating the Trans Alaska Pipeline" 



Facts atXMJt Oil 

Primer In Oil and Gea Protection, 3rd ed., 
1971 

A Prinwr m Drilling & Productton Equipment, 
Lynch, P.F., 1980: Voktm 1: The 
Powertrah; Volum2: Rig Equpment; 
Volumes: Downhole Operations 
History of Oil Well Drilling 
Brantly, J.E., 1971 

Introducttonto Petroleum Productton, 
Skinner, D.R.,1981. Volume 1: Reservoir 
Er)gineering, Drilling, Well Completions: 
Volume 2: Ruld Flow, Artificial Uft. 
Gathering sysfems, and Processing: 
Volumes: Well Site Facilities: Water 
Handling, Storage, InstnjmenUttion, and 
Control Systems 

Oil from Prospect to Pipeline, 4th Edition, 
Wheeler, R. R. and Whited, M., 1981 

Fundamentals of Petroleum 
(Second Edition), 1981 
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The Petroleum Publishing Company 

80x1260 

Tulsa, OK 74101 



• A Handbook of Oil Industry 
Teims tind Phrases 
Langenlcamp, R.D. 

• Modem Petroleum, A Basic Primer of the 
Industry, Berger, B.D. and Anderson, K.E.. 
1978 
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American Petroleum Institute • Write for list of films 

Production Department 

Attn: Training Administrator 

211 North Ervay, Suite 1700 

Dallas, TX 75201 

(214)7'11-6791 



Coronet, the Multimedia Company 

Division of Sinmn and Schuster Comnnjnications 

108 Wilmot Road 

field, 11 60015 

(U00)621-213l 



Modem Talking Picture Servk» 
5000 Park Street rtorth 
St. Petersburg, FL 33709 
541-5763 



Shell on Company Rim Ubrary 
Scheduling Center 
5000 Park Street North 
St. Petersburg, FL 44709 
(813)541-5763 



. Oil fmm Fossil to Ramt 

16mm cok>r. 13 minutes, 1976. Qr. 3-up. 
Shows how oi! was formed, traces Deer- 
history of petroifcAim Industry 
and klentifies mf.jor proven reserves of 
oil throughou; the worM. 

• Ptoallna. A PkjeHrm. AnH AnimaM Tht, 

EannabosLEantlBC 

three films concerning the Alaska oil (813) 
industry Aiyeska Pipeline Service 
Company, free. 

• Write for list of films 



The Standard Oil Company (Ohio) • Write for list of films 

Rim Ubrary 

c/o Cinecraft 

2515 Franklin Boulevard 

Cleveland, OH 44113 

(216)621-2655 



Mining Companies 



Alaska QoM Co. 
P.O. Box 6403000 
Notnd, AK 99762 
(907)789-4171 

Anvil Mining Inc. 
Alaslta Gold Co. 
General [)elivery 
Nome, AK 99762 

Battle Mountain Gold Co. 
600 W. 58th Ave., Unit J 
Anchorage. AK 99518-8585 
Geologist: Bill Ellis 
(907)563-0755 or 
(907)789-0834 

Citigold Alaska Inc. 
P.O. Box 75210 
Fairt>anks, AK 99707-5210 
JohnSprague 
(907)456-1241 

Diamond Shamrock Corp. 
717 North Harwood Street 
Dallas, TX 75201 

Echo Bay Mines 

4404 Thane Rd. 

Juneau, AK 99801 

Project Engineer: John Batxx)ck 

(907)586-4161 

Engelhard West, Inc. 

301 W. Northern Lights Blvd., Suite 101 

Anchorage, AK 99503 

(907)274-2211 

Alaska Operattons Manager John Blackwell 

Fairbanks Expk>ratk>n Inc. 
P.O. Box 82549 
Fairt)anks,AK 99708 
(907) 479-7547 
Presklent: Curtis Freeman 

Goklen Sitka Resources 
9th Ftoor, 850 W. Hastings St. 
Vancouver, BC veCIEI Canada 
(604)684-1092 

Greens Creek Mining Company 
Vintage Blvd., Suite 200 
Juneau, AK 99803 
(907)789-4171 
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Hawley Resource Group 
941 E. Dowling Road 
Anchorage, AK 
PresMent: Chuck Hawley 
(907)562-4673 

Kensington Mine 

Okl Dairy Rd., Suite 102 

Juneau, AK 99801 

Placer Dome 

Calitomia BuikJing, Suite 2500 
San Francisco, CA 94111-5472 
Chief Geotogist: Banno Pastch 
(415) 986-0740 

Neroo Minerals/Resource 
Associates of Alaska 
Intemattonal Way 
Fairbanks, AK 99701 
Geokjgist: WallyToupe 

Tri-Con Mining Inc. 

P.O. Box 2357 

Fairbanks, AK 99701 

Mine Manager: EdAnrtstrong 

(907)479-4686 

Usibelli Coal Mine, Inc. 
P.O. Box 1000 
Healy, AK 99743 
Charles B oddy 
(907)683-2226 

U.S. Borax 
P.O. Box 5320 
Ketcha(an,AK 99901 
Don Rriney 

VaMez Creek Mining Co., Inc. 
6421 Winchester 
Anchorage, AK 99507 

WestgoM 

P.O. Box 1210 

Nome,AK 99762 

General Manager: BobPrescott 

(907)443-2252 

Windfall Gold Mining Corp. 
P.O. Box 1920 
Nome AK 99762 

General Manager: Frank Saunders 
(907)443-5888 
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Mining Organizations 

Alaska Lapidary Society 
3008 West 29th Street 
Anchorage, AK 99503 

Alaska Miners Association, Inc. 
Rich Hughes, Statewfcle President 
Curt McVee, Executive Director 
StatawidaONiett 

501 West Northern Ughts Blvd., Suite 203 

Anchorage, AK 99503 

(907) 274-7522 

Kanal Branch 

Dennis Steffy, Chetirman 

C/0 Mining & Petroleum Training Servk:e 

(MPTS) 

155 Smith Way, SkJite 104 

Soklotna, AK 996.69 

(907) 262-2788 

Noma Branch 

Joe Fischer, President 

P.O. Box 242 

Nome, AK 99762 

(907)443-2586 

Anehorai;ia Branch 

Horn loitz, Chaimtan 

501 West Noithem Ughts Blvd., Suite 203 

Anchorage, AK 99503 

(907) 274-6473 

Fairbanks Branch 

Roger Burggrof , Chaimnan 
P.O. Box 73069 
Fairbanks, AK 99707 
(907) 451-6650 
Juneau Branch 
John Mulligan, Chaimnan 
P.O. Box 1684 
Juneau, AK 99802 
(907) 364-3144 

Alaska Women in Mining 
P.O. Box 83743 
Fairt)anks, AK 99701 

American Institute 
of Professtonal Qeok>gists 
7828 Vance Dr., Suite 103 
Arvada, CO 80003 
Bill Slater, President 
Alaska Section 
Pouch 6900 
Anchorage, AK 99502 
(907) 338-4200 
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The Chugach Gem & Mineral Society 
P.O. Box 4-2027 
Anchorage, AK 99503 

Circle Mining and Recording Dlstnct 
General Delivery 
Central, AK 99730 
Susan Knapnmn, President 

Fairbanks Mining District 
Fairbanks, AK 99701 
Don Stein, PresMent 

Forty-Mile Miners Association 
David Kukowski, PresMent 
General DeHvery 
Chteken,AK 99732 

Juneau Mhrdng District 
Roger Eichnwi, President 
P.O. Box 020765 
Juneau, AK 99802 

Kantishna Mining District 
Sam Koppenburg, PresMent 
SRD 80x9070 
Palmer, AK 99645 

Koyukuk Mining District 
CoUfoot, AK 99705 

Uvengood-Totovana Mining District 
Rose Rybachek, President 
P.O. Box 73069 
Fairbanks, AK 99707 

Mineral Infomnatton Institute 
6565 South Dayton, Suite 3800 
Englewood, CO 801 11 

Miners Advocacy Council 
Josh Moore, President 
P.O. Box 83909 
College, AK 99708 
(907) 452-6227 

Miners Rights Action Group 
Ken Manning 
P.O. Box 80325 
College, AK 99708 
(907) 479-4890 

Northwest Mining Associatton 
414 Peyton BIdg. 
Spokane, WA 99201 
(509)624-1158 
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Resource Development 
Council for Alaska, Inc. 
607 G Street, Suite 200 
P.O. Box 100516 (mailing) 
Anchorage. AK 99510-0516 
(907) 276-07 jO 

Mining and Metallurglcal 
Society of America 
275 Madteon Ave. 
New Yoi1<.rJY 10016 

Placer Miners of Alaska 
P.O. Box 73756 
Fairt)anks.AK 99707 

Seward Minerak>gical Society 
Seward, AK 99664 

Seward Mining District 
Tom Williams. President 
Box 66 

Hope, AK 99605 

Society of Mining Engineers (SME) 
Caller Isto. D 

Uttleton, CO 801 62-5002 
(303) 973-9550 

Federal Agencies 

Alaska Publk: Lands Information Center 
250 Cuslinfian Street, Suite 1A 
Fairt)anks,AK 99701 
(907) 451-7352 
Manager-Deanne Adams 
Assistant Manager-Cfujck Lennox 

Bureau of Land Management (BLM) 

Alaska State Offk:e 

701 C Street 

P.O. Box 13 (mailing) 

Anchorage, AK 99513 

State Director-Michael Penfoki 

Pul)ite Fk)om-(907)271-5960 

Fairbanks Sijoooii nt>ntt,r j»nH i 

Information ntfin*, (primary Contact 

for informatton on Intertor and 

Northern Regions) 

1541 Qaffney Street 

Fairbanks, AK 99703 

(907)356-5345 

Support Center Manager-James Mun-ay 
Information Operator-(907)356-2025 



Society of Mining Engineers 
Alaska fiAfftoo 

Milton A. WNtse, Chaimnan 
794 University Ave., Basement 
Fairbanks, AK 99709 
(907)474-7147 
SouthamMask»ttrannh 

Charles Drummond, Chairman 
2525 GambeH Street, Rm. 107 
Anchorage, AK 99503 
(907) 271-4213 

Western Mining Council 
Kenai Peninsula Chapter 
Oscar H. Bafley. Presklerl 
OM Nash Road 
Seward. AK 99664 
(907) 224-5963 

VaMez Mining District 
Claud Monis, President 
P.O. Box 547 
Qirdwood, AK 99581 

Yentna Mining District 
John Jacobsen, PrssMent 
700 Ash Pi. 
Anchorage, AK 99501 



Art^thDbtMnnmri, 
1541 Qaffney Street 
Fairbanks, AK 99703 
(907)356-5132 

District Manager-Thomas Dean 

Anchoranani^rlrtn/fir^ 
6881 Abbott Loop 

Anchorage, AK 99507 
(907)267-1200 

District Manager-John Rumps 
GlannallanniKMnnmn^ 

1541 Qaffney Street (mailing) 
Fairbanks, AK 99703 
(907)822-3218 

District Manager-Gene Terland 

Nattonal Park Sen/ice (NFS) 
Alaska Regional Office 
2525 Qambell Street 
Anchorage, Alaska 99503 
(907) 271-2643 

Regional Manager-Boyd Evison 
Mining Engineer-Lynn S. Griffiths 
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Mine Safety and Health Administration 
(MSHA) 

117 1000 7tli Ave. NE.. Rm. 100 
Bellevue, WA 98004 
(206) 442-70037 

Western Distrtet, Subdistrict Manager- 
Martin Rosta 

Mine Safety and Heaitli Administration 
(MSIHA) 

Coai Mine Safety and Health, District 9 
P.O. Box 25367. DFC 
Denver, CO 80225-0367 
(303) 236-2740 

District Manager-John W. Barton 

U.S. Arniy Corps of Engineers 
Departntent of the Army 
Regulatory Branch 
P.O. Box 898 

Anchorage, AK 99506-0898 
District Engineer- 
Colonei William T. Gregory, Jr. 
write: Attention: NPACO-R-S. or 
Call: Tom Skordal (907) 753-2724 or 
(800) 478-2712 (in Alaska only) 

U.S. Bureau of Mines 

Alaska Fiekl Operattons Center 

201 East 9th Ave., Suite 101 

Anchorage, AK 99501 

(907) 271-2455 

Chief-DonaM P. Blasko 

Anchorage Supervisor- 

Rot)ert Hoekzema 

Jurmau Fktid Offico 

P.O. Box 020550 

Juneau, AK 99802-0550 

(907)364-2111 

Assistant Chief-Davkl Cames 

State Mineral Offk»r-Tom Pittman 

Fairbanks Raid Offico 

206 O'Neill Resource Bklg. 

905 Koyukuk Ave. North 

University of Alaska 

Fairt)anks, AK 99775-5140 

(907) 479-4277 

Physical Scientist-Jim Barker 



U.S. Environmental 
Protection Agency (EPA) 
Alaska Onaratlons Office 
701 C Street 
Box 19 (mailing) 
Anchorage, AK 99513 
(907) 271-5083 

Assistant Regtoridi Administrator- 
AlvinLEwing 
Regional HeafkHjarters 
Seattle, WA 98101 
(206)442-1200 

Regtonal Administrator-Robbie Russell 
Alaska Operatkins Office 

3200 Hospital Drive, Suite 101 
Juneau, AK 99801 
(907) 586-7619 
Attn: Steven Torok 

U.S. Forest Servk» (USFS) 
Regional Office 
Federal Bklg. 
P.O. Box 021628 (mailing) 
Juneau, AK 99802-1628 
(907) 586-7847 

Regtonal Forsster-Mtohael A. Barton 

U.S. Geok>gk»l Survey (USGS) 
4230 University Dr. 
Anchorage, AK 99508 
(907) 271-4138 

Chief, Branch of Alaskan Geotogy- 

DonaM L Grybeck 

Alaska Distrbution Center (for 

maps and brochures) 

Federal BkJg. 

101 12th Ave. 

Fairbanks, AK 99701 

(907) 456-0244 

Public Inquiries Offke (for Alaska Sectton 
infomnation and publications) 
4230 University Drive, Rm. 101 
Anchorage, AK 99508 
(907) 561-5555 
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State Agencies 



AppUed Mining Technology Program 
Tanana Valley College 
4280 Gelst Rd. 
Fairbanks, AK 99709 
Coordinator: P. Jeffery Burton 

Department of Commerce and Economic 

Devetopment (IX^ED) 

State Office Building, 9th Floor 

P.O. Box D (mailing) 

Juneau, AK 99811 

(907) 465-2500 

Commlssioner-J. Anthony Smith 

Department of Environmental 
Conservation (DEC) 
3220 Hospital Drive 
P.O. Box O (mailing) 
Juneau, AK 9981 M 800 
(907)465-2600 

PMc Infonrnatlon (907) 465-2606 
Commissioner-Dennis D. Kelso 

Division of Business Development 
State Office Building, 9th Floor 
P.O. Box D (mailing) 
Juneau, AK 99811 
(907)465-2094 

Development Specialist-Thyes Shaub 

Division of Minerals and Forest Products 
1001 Noble Street, Suite 420 
Fairbanits, AK 99701 
(907)^52-7464 

Minerals Specialist-Charies B. Green 
Ask for Alasloi's Oil/Gas and Minerals Industry 
oublications, especially bacl( issue Vol. 9, 
No. 4, 1982. 

Department of Fish and Game (ADF&G) 

Capital Office Part( 

P.O. Box 3-2000 (mailing) 

Juneau, AK 99802 

(907)465-4100 

Confunissioner-Don W. Collinsworth 
(907)465-4105 

Acting Director, Habitat Division- 
Bruce Baker 

SoiJthttastttm Renional CWma 
Habitat DIviston 
803 3rd Street, IstFtoor 
P.O. Box 20 (mailing) 
Dougias, AK 99824 



Department of Fish and Game 

SouthCBntml Ranmnal ntfirt, 
Habitat Division 
333 Rasberry Road 
Anchorage, AK 99518-1599 
(907)267-2283 

QamaLBsaioDaLQiBca. 
Habitat Diviston 
1300 College Road 
Fairbanks, AK 99701 
(907)451-6192 

Department of Natural Resources (DNR) 
400 WilkMjghby Center, 5th Ftoor 
Juneau, AK 99801 
(907)465-2400 

Commisstoner-Judith M. Brady 

Deputy Commisstoner-Lennie Boston-Gorsuch 

DMsionafFomstry 

3601 C Street, FronUer BkJg., I3th Floor 
P.O. Box 7005 (mailing) 
Anchorage, AK 99510 
(907)762-4482 



3726 Airport Way 
Fairbanks, AK 99701 
(907)479-2243 

Regtonal Forester-Lester Fortune 
Southcantml DMrirt 

Diviston of Forestry 

3601 C Street, Frontier BkJg., 10th Fk>or 
P.O. Box 7005 (mailing) 
Anchorage, AK 99510 
(907)762-2117 

Regtonal Forester-Joseph Wehrman 

Southsastitm Rankinal nmna 

Diviston of Forestry 
400 Wiltoughby Center, 5th Ftoor 
Juneau, AK 99801 
(907)465-2491 

Diviston LiaisorKiim McAllister 

Department of Natural Resources (DNR) 

Diviston of Qeotogtoal 

and Geophystoal Surveys (DGGS) 

794 University Ave., 2nd Ftoor 

Fairbanks, AK 99709 

(907)474-7147 

State 'leotogist: Robert B. Forbes 
(907/.r;9-7625 

Deputy State Geotogist (Acting): 
WyattG. Gilbert 
(907)465-4290 
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Eagle River Office 

Department of Natural Resources (DNR) 

Division of Geological and Geophysical Surveys 

P.O. Box 772116 (mailing) 

Rsh Hatchery Road 

Eagle River, AK 99577 

(907)69&O070 

Juneau Office 

Department of Natural Resources (DNR) 
Division of Geological and Geophysical Surveys 
400 Willoughtjy Center, 3rd Floor 
Juneau, AK 99801 
(907)465-2533 

Departnfwnt of Natural Resources (DNR) 
Division of Land and Water Management 
3601 C Street, Frontier BkJg. 
P.O. Box 7005 (mailing) 
Anchorage, AK 99510 
(907)762-4355 

Department of Natural Resourr-es (DNR) 
Division of Liind and Water Management 
Norttiem Replonal Office 
4420 Airport Way 
Fairbanks, AK 99709 
(907)479-2243 

Regional Manager-Jeny Brossia 
Soutticentml Realonai Office 
Department Of Natural Resources (DNR) 
Divisiop of Land and Water Management 
3601 C Street, Frontier Bidg. 
P.O. Box 7005 (mailing) 
Anchorage, AK 99510 
(907)762-2251 

Regional Manager-Margaret J. Hayes 
Souttieastem Reaionel Office 
Department of Natural Resources (DNR) 
Division of Land and Water Management 
400 WiHoughby Center, 4th Floor 
Juneau, AK 99801 
(907)465-3400 

Regional Manager-Paula T. Burgess 

Department cf Natural Resources (DNR) 

Division of Mining 

3601 C Street, Suite 800 

P.O. Box 107016 

Anchorage, AK 99510-7016 

(907)762-2163 

Director-Gerald L. Gallagher 



Department of Natural Resources (DNR) 
Division of Mining (DOM) 
Felrbanks Office 

4420 Airport Way 
Fairt)ank8,AK 99709 
(907)479-2243 

Regional Manager Judd Peterson 
Department of Natural Resources (DNR) 
Division of Mining (DOM) 
Juneau Office 

400 Willoughby Ave., 4th Floor 
Juneau, AK 99801 
(907)465-2478 
Geologist: Frances Pillifant 

Mineral Industry Research Laboratory (MIRL) 
210 O'Neill Resources BIdg. 
(907)474-71 35 or 71 36 
Director-IDonald J. Cook 
Associate Director-P.D. Rao 

Mining and Petroleum Training Sen/ice 
155 Smith Way 
Soidotna, AK 99669 
(907)262-2788 
Director: Dennis Steffy 
Anetmraae OfHce 

Mining and Petroleum Training Sen/lce 

4050 Lake Otis Parkway, Suite 1 00 

Anchorage, AK 99508 

Offtoe Manager: Dena Bennett 

(907)563-8098 

Univers'^ of Alaska, Anchorage 
3211 Provklence Drive 
Anchorage, AK 99508 
(907)786-1800 

University of Alaska, Fairt)anks 
College of Natural Sciences 
Department of Qeotogy & Geophysics 
Brooks BkJg., Rm. 408 
(907)474-7565 

Department Head-Samuel Swanson 

School of Mineral Engineering 
Brooks Bkig., Rm. 209 
(907)474-7366 
Dean-Donakl J. Cook 
Fairbanks, AK 99775-0760 
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Mining Resources 



Suggs8t»d Raading 



Alaska Department of Commerce and 
Economic Development 
POBox D 
Juneau, AK 99811 

Alaska Department of Education 

Off toe of Bask: Educatton 

P.O. Box F 

Juneau, AK 99811 

(907)465-2841 

or Engelhard Industries 

301 W. Nortttem Ugtits Blvd., Suite #101 

Andwrage, AK 99503 

(907)274-2211 

Alaska Northwest Put)llshing Company 
B0X4-EEE 

Anchorage, AK 99509 



Arizona Mining Associatton 
100 W. Clarendon, Suite 1720 
Phoenix, AZ 85013 

Cotor Press 

College Place, WA 99324 



Doubleday and Co., Inc 
501 Franklin Avenue 
Garden City, NY 11530 



The Role of Placer Mining in the Alaska 
Economy, 1983 



• Alaska Resources Kit: Minerals 



• The Alaskan GoM Fiekis, Sam C. Dunham , 
1983, 64p. 

• Alaska's Oil/Gas & Minerals Industry, Alaska 
Geographte. Vol.9, #4, 1982, 216p. 

• CMIkoot Pass: The Most Famous Trail in 
the North, Archie SatterfieM, 1977, 105p. 
1983 (Revised and Bqjanded). 213p. 
BUtography, index. 

• GoM Huntirig in Alaska, Joseph Grinell. 
Edited by Elizabeth Grinell, 1983, 78p. 
(Originally pubHshed In 1901) 

• In Suarch of GoM: The Alaska Journals of 
Horace S. Conger 1898-1899, Carol Jean 
Holeski, & Marfene Conger Holeski. The 
Alaska Geographto Society, 1983, 31 3p. 

• Nome, -City of the Goklen Beaches', 
Terrence Cole, Chief Editor. Alaska 
Geographk: Series, Vol. II, No. 1, 1984 

• Nome Nuggets, L.H. French, M.D., 1983 
64p. (Originally published In 1905) 

• Thirteen Years of Travel and Exptoration in 
Alaska, W.H. Pierce, Edited by Professor 
and Mrs. J.H. Camjth, 1977, 105p. 

• Mining, Minerals & Me, J.L McBiles 



The Founding of Juneau, R.N. DeArmond, 
1980, Gastineau Channel Centennial 
Assodatton, Juneau 

Where Are You Going With That Coal?, 
Roy Doty and Len Moar, 1978. 62 p. 
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Franklin Watts • Coal, Betsy H. Kraft., 1 976, 66p. 

Subsidiary of Grolier, Inc. 

387 Park Ave. S 

New York, NY 10016 

(800)672-6672 



J. H. Day Publishing Co. • Picture Book of Metals, Ania Brooks, 1972 

61 Brianwood 
Athens, OH 45701 



J.Messner • Black Sunshine: The Story of Coal, Olive 

W. Diviston of Simon arKi Schuster Burt. Julian Messner, 1977, 63 p. 

200 Old Tappan Road 
OldTappan,igY 07675 
(800)223-1360 

Lothrop, Lee and Shepard - • What Can She Be? A Geotogist, Gtoria and 

Divison of William Morrow and Co., Inc. Esther GoMreich. , 1976, 48p., I.L: 1-5 

39 Plymouth Street 

PO Box 1219 

Fairfield, NJ 07007 

(800)843-9389 



McGraw HOI Book Conpany • Geok>gy for Petroleum Exptoratton, Drilling 
Westem Regtonal Offtee and Productton, Norman J. Hyne, PhD., 

8171 Redwood Highway 1984 
Novate, OA 94947 

Pergamon Press • A Concise History of Mining, Cedrk: E. 
Fain/iew Park Gregory, 1980, 259p. 

Elmsford, NY 10523 



Petroleum Extenston Servtoe 
University of Texas at Austin 
10100 Burnet Road, BRC-2 
Austin. TX 78758 
(512)835-3163 

Resources for the Future, Inc. 
Johns Hopkins University Press 
701 W. 40th Street, Suite 275 
Baltimore, MD 21211 
(301)338-6956 

Time-Life Books, Inc. 
Divison of Time, Inc. 
Duke Street 
Alexandria, VA 22314 
(800)621-7026 

University of Alaska 

Mineral Industry Research Laboratory 

School of Mineral Engineering 

Brooks Building 

Fairbanks, AK 99775 



• Fundamentals of Petroleum, 1981 



Minerals and Men, James McDivitt, and 
Gerakl Manners,1974 



• The Alaskans, Time-Life Books Editor^, w.n) 
text by Keith Wheeler. 1977, 240p., 777 
Bibliography, index 



Boyhood in the Nome Gold Camp, Irving 
Reed,1968 

Handbook for the Alaskan Prospector, Ernie 
Wolff, 1964 
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University of Alaska Press 
Signer's Hall 
University of .Maska 
Fairt)anks, AK 99775-1580 
(907)474-6389 

U.S. 6eok)glcal Survey 
101 12th Avenue, Box 12 
New Federal Buikiing 
Fairt>anks, AK 99701 

US Government Printing Office 
Washington, DC. 20402 



Vanguard Press, Inc. 
424 Madison Ave. 
New York. NY 10017 
(212)753-3906 

Van Nostrand Reinhold Company 
7625 Empire Drive 
Ftorence.KY 41042 

W.H. Freeman and Company 

660 Market Street 

San Francisco, CA 94104 

Films 

AMAX inc. 
PO Box 1700 
Greenwich, CO 06836 
(203)629-6000 



Britannica Rims, Inc. 
425 North Mtohigan Ave. 
Chtoago, IL 60611 
(800)558-6968 

Coronet, the Multimedia Company 

Diviston of Simon and Schuster Communications 

108Wilmot Road 

Deerfield, II 60015 

(800)621-2131 



• Blazing Alaska's Trails, A.H. Brooks, 1 973 



• Gemstones of the United States, Dorothy M. 
Schlegel, Bulletin 10-42-G 



• A Dicttonary of Mining, Minerals, and 
Related Terms, Thrush, Paul W. (Bureau of 
Mines, Dept. of the Intertor) 

• Hard Rock God: The Story of the Great 
Mines That Were The l-leartt>eat of Juneau, 
Brenda and DavM Stone, 19S0, 108p., 
Gtossary, Bibltography, index 

• Encyclopaedia of Minerals, Willard Lincoln 
Roberts, 1974 



Stones. Their collection, Mentificatton and 
uses, R.V. Dietrich, 1980 



• Mining and fhfj ^nvimnnmnt 

16 mm, 13 minutes, 1976. All age levels. 
Shows how AMAX Inc., the natton's third 
largest coal company, devetops productive 
fanns, grazing lands, parte: and wikllife 
preser\ es after surface mining 
operattons in the Mklwest and West. 

• Min&rais & Rnd(S f Stones of tha ^arth) 
16mm film, 16 minutes. 



• Our Clianpinp Earth 

1974. 6 cotor sound filmstrips, 3 discs or 6 
cassettes, avg. 12:30 minutes, Qr. 6-12. 
Contents: 1. How We Study It 2. Water & 
Its Works 3. Wind, Weathering, and 
Wasting, 4. Pressure and Change Beneath 
the Earth's Surface 5. Thermal Activity and 
Igneous Formattons 6. Man and His 
Geok)gical Environment. A thorough and 
comprehensive overview of the Earth; 
photography and diagrams clearly define 
many complicated concepts. 
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Department of Commerce arid Economic Development 
Alaska Division of Business Development 
POBox D 
Juneau. AK 99811 



National Geographic Society Educational Services 
PO Box 1640 

Washington, DC 20013-9861 
(800)638-6400 



University Films/McGraw-Hill Films 
8171 Redwood Highway 
Novate. CA 94947 



Aiaska Coal: PionMring in a Nsw 
^mlmnmant ,1983. This VHS cassette tells 
the history of Alaska coal and Its inripact on 
other mining operattons and transportatton 
faciUties. The Usibelli Coal Mine reclama 
tion process is featured. Other potential 
deposits and future coal export trade are 
also discussed. 

Hardrock Mining in Alaska: ThaSaamhars 
VHS cassette. Discusses Alaska's major 
mineral deposits, history, mineral uses, 
geography, and the thoughts of various 
indivUuate involved in project develooment. 

Gacloav: Our Dmamki Parfh 

4 sound filmstrips. running time 15-16 min. 

Portrait of A (Jnal Ulnar 

A 15 minute color 16mm film. 1980 Winner: 
Cine QoUen Eagle 

Rocks ana Minarab: 

Sound fllmstrip, 17 minutes. 1983. Grade: 
intermediate. Discusses igneous, 
sedimentary, and metamorphic rock, 
shows some types, and descrt)es their 
formatton and characteristics. Examines 
minerals as the 8ut>8tances making up 
rocks; shows types of minerals and some 
methods of Mentifying them. 

^arth and Univarsa Sarias Sat 1 
19-20 minutes; Teacher's Guide. Qr. 4-9. 
1972. Sector sound filmstrips. 3 cassettes. 
Contents: 

1. How the Earth's Surface is Worn Down. 

2. How the Earth's Surface is Built Up. 

3. The Air Aiound Us. 

A comprehensive study with concepts 
simply presented. 

The effects on eroston. weather, wind, plant 
growth, and human activity are discussed. 

Earfti and IJnivarsa fiaH^s Sat P 1976. 
3 cotor sound filmstrips. 2 cassettes, avg. 
14:45-18:22 minutes. 
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